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Abstract
Investigation into underwater archaeology began, inevitably, with the investigation of
shipwrecks. For decades whole divisions of our discipline have focused on studying the intricate
characteristics and mechanisms involved in the propulsion, construction, and manipulation of
ships themselves (e.g. nautical archaeology). However, as Mortimer Wheeler noted, “the
archaeologist is digging up, not things, but people” (Wheeler 1954: 13), so how do we extract
information about those crewing these ships from shipwrecks? In this study I examine the spatial
organization of ships in an effort to reconstruct the social dynamics of shipboard society.
Shipwrecks are often the result of site formation processes that ‘spill’ the artifacts that are
integral to our ability to describe shipboard life. In order to adequately examine the nuances of
shipboard culture we must combine an understanding of the material culture associated with
shipwrecks with an exploration of the structures of the ships themselves.
The quantitative and qualitative investigation of socio-spatial organization has been
engaged for several decades within the fields of architecture and urban planning. In particular,
the theories and methods of space syntax analysis have been utilized to successfully examine the
relationships between spatial organization and social interaction within an urban context.
Moreover, these techniques have been proven effective for the investigation of archaeological
material as well. In this study I utilize these existing tools and apply them to the study of ships
and shipboard culture.
Through a spatial understanding of ship structures I will suggest connections between
spatial organization and social relationships aboard ships, and the culture of shipboard societies
as a whole.
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Glossary of Terms

Beam

Heavy timbers fastened to the hull that help
reinforce the horizontal strength of the hull.
Given the positioning and orientation of these
timbers the term is often used synonymously to
describe the width of a ship.

Bow

The forward portion of the hull, from which the
sides curve towards the stem.

Bowsprit

A spar projecting forward and upwards from the
bow, which forms a portion of the rigging when
fitted with a small sail.

Bulkhead

An interior wall aboard a ship.

Cable-tier

A compartment for storing the anchor cable.

Capstan

A winch style device used for lifting heavy loads
such as cargo, yards, and hoisting anchors.

Carvel Construction

A ship construction technique whereby the
strakes of planking are placed side by side, so
that the hull is smooth, rather than overlapped in
the clinker style.

Clinker Construction

A ship construction technique whereby the
strakes of planking are overlapped.

Forecastle

A small deck or structure over the forward
portion of the upper deck.

Foremast

Forward most mast on most ships.

Galley

The area of a vessel where food is prepared.
Often involves a heating source such as an oven
or hob.

Gunport

Opening in the hull through which a gun can be
fired.
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Gunroom

Room in the aft portion of the lower deck where
to gunner had his berth. Often functioned as an
alternative mess for the warrant officers.

Gunwale

The uppermost wale on a ship.

Hold

The lowest place in a ship. Used to store cargo
and ballast.

Head

Common name for the toilet on a ship.

Lateen

A triangular sail set on a long yard that was slung
from it mast at a 45-degree angle. Common on
Mediterranean ships.

Mainmast

Middle mast of the ship. Often the largest of all
the masts of the ship.

Mizzenmast

The aftermost mast of a three-masted ship.

Planking

The outer layer of a ship’s hull.

Poop

Deck above the quarter deck.

Port

Left side of the ship, when standing in the stern
looking towards the bow.

Quarterdeck

Aft deck of the ship that is above the upper or
working deck. Usually the station for officers.

Square Sail

Canvas sail that is square and is set from yards
that are, when at rest, horizontal.

Starboard

Right side of the ship, when standing in the stern
and looking towards the bow.

Stem

Large curved timber scarfed into the keel, which
determines the curve of the bow, and into which
the ends of the outer planking are rabbeted.

Stern

Aft most part of the ship.

Sternpost

Aft extension of the keel. Often nearly vertical
and from which the rudder was hung.

Transom

Flat stern of a ship.
xiv

Wale

Thick strake of hull planking.

Wardroom

Aft room on the upper or middle decks. Serves as
the berth and mess for the officers and
midshipmen of the ship.

Yard

The horizontal timber attached to the vertical
masts, from which the sails are hung.
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“Twenty years from now you will be more disappointed by the things you
didn’t do than by the ones you did do. So throw off the bowlines. Sail away
from the safe harbor. Catch the trade winds in your sails. Explore. Dream.
Discover.”
-Mark Twain
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CHAPTER 1: INTRODUCTION

“Ships are the nearest things to dreams that hands have ever made, for
somewhere deep in their oaken hearts the soul of a song is laid.”
- Robert N. Rose

Introduction

This dissertation will present an analysis of spatial use and social interactions aboard
British naval and merchant vessels from the 18th-19th centuries. I utilize computer aided analysis
to engage new methodologies for analyzing shipwrecks, in an effort to contribute to the growing
focus on shipboard societies in maritime archaeology. I will identify correlations between space
use and spatial patterning aboard ships, focusing on how the space may have affected the
interactions of the crew and life aboard ship.
Specifically, I will examine archival ship layouts and documents to build an
understanding of shipboard societies. Based on these documents I will synthesize a few key
characteristics of shipboard societies and elucidate the relationship between social interaction
and spatial organization. Through the use of computer-aided spatial analysis I will then examine
correlations between quantitative spatial data and spatial organization observed previously, the
overall goal being to examine the potential of computer-based spatial analysis to identity known
social relationships, through an understanding of spatial organization aboard ships.
1

My goal for this project was to investigate an alternative methodological approach to
shipwreck study. To this end I have formulated a three part hypothesis to structure the analysis:
1) The culture and identity of individuals aboard a ship is distinct from that of other cultures
and is identified in the characteristics of shipboard societies.
2) Social characteristics of shipboard societies are spatially related and bounded by the
structure and spatial organization of a ship.
3) The spatial relationships of social characteristics can be identified and quantified using
space syntax analysis.
I will test these hypotheses through an application of the following research questions:
1) What are the social characteristics identified in archival journals and logs as important to
life aboard a ship in and how do they manifest in shipboard culture?
2) What are the observable spatial characteristics of a ship and does the spatial organization
foster interactions or segregations that affect the social characteristics of shipboard
societies?
3) Do depth values and real relative asymmetry values for rooms and areas of social
significance aboard the ship relate to identified characteristics of shipboard societies?
Through the examination conducted in this dissertation I have demonstrated that the
application of a computer-based spatial analysis for shipwrecks, in combination with traditional
methods, can enhance shipwreck studies and engage more holistic conclusions. In cases where
traditional methods and materials are not available for a ship space syntax approaches can
provide a benchmark for similarity with other ships of a comparable class and layout in order to
enable historical analogy.
Towards an investigation of shipboard societies, in this dissertation, it is necessary to
define the term. The particular dynamics of social interaction aboard ships has created a specific
set of socio-cultural characteristics unique to shipboard life. These can be attributed to a number
2

of factors: the unique skill set needed to operate a ship, the necessary social ‘rules’ governing life
in a closed system, and the aspects of foreign cultures that may permeate a ship when it stops at
foreign ports; to name a few. The effects of these influences are largely unique to life at sea and
are not necessarily reflected on the mainland. Therefore, it is likely that the culture of a
shipboard society may not directly reflect the socio-cultural characteristics of its parent culture
(e.g. English Navy vs. England). It was first suggested by Muckleroy (1978) that the culture of a
shipboard society is characterized by an integrated cultural environment; representing aspects of
both the associated mainland culture and intangible maritime culture. Murphy (1983) later
asserted that maritime culture aboard ships is in fact completely unique to that of the parent
culture, posing the thought provoking question “does a Spanish sailor have more in common
with a Dutch seaman than with a fellow countryman who is a peasant?” (Murphy 1983:68). In
both cases the implication is that there exists a certain intangible maritime culture, specific to
shipboard life. For the purposes of this study I define shipboard societies as:

The collective cultural identity of individuals living aboard a ship as a reflection of the
technical requirements for running a ship, the necessary hierarchical relationships aboard, and
nature of living in a confined space.

3

Richards (2008) identified a difference in assemblage type between a shipwreck and
abandoned vessel, notably due to differential site formation processes. A shipwreck is most often
an unplanned event, the crew may have time to gather a few items before abandoning ship but
generally most items are left aboard. Muckelroy describes the processes affecting a shipwreck as
a process of material being removed and added to the wreck site through various natural and
non-natural mechanisms (Muckelroy 1978: 158). Likewise, an abandoned ship, whether scuttled
or decommissioned, experiences similar processes. Figure 1 illustrates the mechanisms through
which material can be added or lost from a shipwreck site. For an abandoned vessel salvage
usually plays the largest role in site formation processes. Useful items, such as cannons, cargo,
rigging, personal items, and intact timbers are often removed for alternative uses. Therefore, the
artifacts remaining within the
archaeological record for an abandoned
ship are the result of decisions made by
individuals, whether part of the crew or
passers-by, as to what to keep and what
to leave. In effect, when we examine
material remains from ships, both
wrecked and abandoned, we are not
examining the remains of shipboard
societies, but rather the remains of the
wrecking process itself. How then is it
Figure 1: Post-depositional processes affecting
shipwreck sites (after Muckelroy 1978: 158).

4

possible to understand shipboard culture

from shipwreck remains? This dissertation will present potential digital methods for combining
assemblage analysis with an examination of the ship structure to answer this very question.
Investigations of ships and shipboard society have been the backbone of maritime
archaeological research for decades, greatly contributing to the development of the field as a
whole. The following section will detail the history and development of maritime archaeology
and showcase past studies of shipboard culture.

Methodological Summary

Ships carry a similar set of requirements as houses for the organization of space. A ship
needs to have separate sleeping and activity areas, an allocated space for food production, and
storage areas. A ship is also a bounded living area whereby the occupants are constrained in their
actions to the immediate space of the ship, likewise a consideration of houses assumes activities
occur within the structure of the house. While occupants of houses can travel outside and interact
in an exterior environment, unlike a ship’s crew, a consideration of the relationship between
spatial organization and social interaction within the structure of the house is necessarily
bounded by the limits of the house structure. In this way it is practical to utilize the techniques
and methods developed through the space syntax analysis of houses in the context of ships.
Specifically, I will utilize a methodological approach to the study of ships and shipboard
societies using space syntax techniques designed for the analysis of houses.
An analysis of permeability within a ship addresses the organization of defined spaces
aboard and the manner in which they are linked to other spaces. A study of the permeability of a
5

ship comprises an understanding of the depth of spaces throughout and the integration of spaces
within the ship. The definition of such spaces enables an understanding of the total depth of a
space (i.e. the number of spaces that must be travelled through to arrive at any other space within
the complex) and its depth relative to an external point outside the system (the control space).
For the purposes of this study each ships’ diagram was digitized for convex space
analysis. Employing a space syntax analysis program called JASS (Koch 2004), created at KTH
University, it was possible to import the original plan drawings themselves for analysis. Based
on the constructed division of space in each plan, convex spaces were allocated and ascribed
nodal points. As this form of analysis relies predominantly on the spatial organization of these
areas and not their individual composition it is appropriate to ignore the makeup of each room.
Convex space analysis, traditionally employed in single level constructions, has been
successfully utilized in the analysis of multi-level structures (e.g. Zhang et al 2012). For the
purposes of this study each deck of a ship has been spatially differentiated as an independent
entity. The convex space associated with the large central area of each deck was then directly
linked to the related convex space of the deck below. The number of gangways connecting each
deck dictated the number of link lines joining them. The gangways themselves were not given a
convex space allocation as they were not areas of activity and congregation but rather of passage.
Each convex space aboard the ship was then linked to the subsequent spaces of direct access
surrounding them. Having created a web of interconnected convex spaces throughout the ships it
was possible to analyze the ships’ layouts according to established space syntax calculations.
It is this approach to examining shipboard societies that I will focus on utilizing in this
study. Specifically, I will examine the relationship between depths of rooms in a variety of ships
and the integration of secluded and integrated spaces through an analysis of relative asymmetry.
6

The success of each hypothesis detailed above will be evaluated based on the following
criteria. The first hypothesis will be considered true if the identified social characteristics aboard
a ship continue to be pertinent outside the actual vessel. That is to say if the relationship between
individuals aboard a ship, as far as status or rank is concerned, is maintained, or individuals
continue to interact in a manner prescribed by the navy. The second hypothesis will be
considered true if there are identifiable characteristics in the layout of the ship that relate to
interactions or segregations aboard, which contribute to the maintenance of social relationships.
Finally, the third hypothesis will be considered true if the areas of interaction and segregation
that are important to social relationships aboard are identifiable through either depth or real
relative asymmetry values.

Organization of Chapters

This dissertation will be presented in seven chapters. Chapter 1 has detailed the context
for this study, describing the history of work in this field, as well as the relevant methodologies.
It also discusses the history of maritime archaeology by way of showing the progression of
research in this field and the contribution this dissertation will make to its continued
development. Chapter 2 will discuss the various theories pertinent to this dissertation. The
history and development of spatial analysis in archaeology will be discussed and the specific
spatial theories involved in the analysis of the material for this dissertation will be introduced.
Chapter 3 will discuss the various theories and methods commonly engaged in space syntax
analysis. The emergence of a syntactical approach to spatial analysis will be discussed as well as
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a description of the terms and equations commonly used. The chapter will conclude with a look
at how this form of analysis has been used in past archaeological research. Chapter 4 will
showcase the history of the British Navy and the types of ships utilized throughout its history. In
this chapter ship types will be introduced as well as social and spatial organizations of crews and
vessels, pertinent to this study. Chapter 5 will examine the ethnohistorical data available for
seafaring in this time period, based on archival documents examined at the British National
Archives in Kew and the Caird Library at the National Maritime Museum in Greenwich. Chapter
6 will describe the spatial analysis conducted in this dissertation and discuss the various results
of the study. Finally, chapter 7 will summarize the findings of this dissertation, relating the
results of chapter 6 to the spatial theories described in chapter 2 and the aspects of shipboard
society discussed in chapters 4 and 5, and discuss their relevance to future maritime
archaeological work. It will close with suggestions for future work in the spatial analysis of
shipwrecks and shipboard societies

What is Maritime Archaeology?

Maritime archaeology was originally defined by Muckelroy (1978) as concerning
maritime affairs and seafaring, but excluding boat and ship remains found both on land and
underwater. These he notes are the concern of nautical archaeology and underwater archaeology,
respectively. In the proceeding decades the boundaries that defined the study of maritime
archaeology were stretched and expanded to include a variety of different site types. The term
maritime archaeology has been used to describe the study of maritime cultures on land (e.g.
Anderson et al 2010; McNiven 2004; Richards 2008; Westerdahl 1992, 1994), shipyards and
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ship remains from grave sites (e.g. Andrén 1993; Hasslöf et. al. 1972), and submerged terrestrial
landscapes (e.g. Andersen 1985; Hamilton 1984). As technology develops and the scope of
archaeological research expands we continually add new site types to the field of maritime
archaeological study. Riparian peoples are given the same due as seashore cultures, ships
discovered on land the same consideration as those underwater, and ritual deposits in cenotes the
same importance as those in lakes. It is no longer sufficient to define maritime archaeology so
strictly as in the past. While the fields of nautical, underwater, and marine archaeology have
stuck to the strict definitions of studying ships and boats, underwater cultural heritage, and
seafaring and sea peoples, respectively, maritime archaeology has become a more allencompassing term.

Early Days
Maritime archaeology began in earnest in the 1960s, but the recovery of manmade
objects from the sea and an interest in underwater antiquarianism has existed nearly as long as
we have been able to travel on the sea. One of the earliest examinations of a shipwreck occurred
in 1446 when Cardinal Colonna of Italy commissioned architect Leon Battista Alberti to
investigate a submerged Roman vessel at the bottom of Lake Nemi. The continued interest in this
site led Franchesco Demarchi to don a crude diving suit to investigate the wreck in 1535; one of
the earliest recorded occurrences of diving (Muckelroy 1978). A few centuries later the Deane
brothers, inventors of the diving helmet, accessed wreck sites around Britain, which they
immortalized in watercolour paintings (Bevan 1996). Ironically the first archaeological
investigation of maritime cultural materials occurred on land, with the excavation of the fourth
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century AD, early medieval Nydam boat, by Conrad Engelhart in 1863 (Muckelroy 1978). The
first archaeological investigation of a submerged site was undertaken in 1908 by amateur
archaeologist Reverend Odo Blundell, a Benedictine priest from Fort Augustus, Scotland, who
donned a diving suit to explore the supporting structure of a crannog dwelling in Loch Ness
(Blundell 1909).
In the Mediterranean archaeologists became interested in submerged cultural resources
after Greek sponge divers began raising marble and bronze statues from the waters off the island
of Antikythera in the early 1900s. In the first decade of that century the Greek Director of
Antiquities, George Byzantinos, employed naval divers to recover an enormous collection of
Greek and Roman statuary and art, including the famous Antikythera machine (Weinberg et al
1965). Similarly, in 1907 the Tunisian Department of Antiquities supported a six year project for
the salvage of submerged cultural material after sponge divers discovered statuary off the coast
of Mahdia (Frondeville 1965). The application of a scientific method to underwater archaeology
began in 1934 when Father André Poidebard, a Jesuit priest, pioneered underwater mapping
techniques while surveying the harbour remains of Tyre, on the Palestinian coast. His
fundamental approaches to underwater mapping and mechanical recognition of the massive
structures remained valid throughout the 20th century (Frost 1963; Poidebard 1939).
The invention of the aqualung by Captain Jacques-Yves Cousteau and Emil Gagnan
marked a transition in the search for underwater cultural heritage. The ability to cast off the
cumbersome diving helmet and suit allowed access to the sea for a larger group of individuals
and enabled an approach to archaeological sites without the necessary impact of the previous
diving suit to the seabed. This revolution spurred on a series of underwater excavations, many by
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Cousteau himself, to recover antiquities off the French coast. However, despite their good
intentions they were unable to meet excavation standards of contemporary terrestrial
archaeologists, and therefore much information that could have been gained from these scientific
endeavours was lost.

Birth of a Discipline
The first successful underwater excavation of an archaeological site occurred in 1960
when archaeologist George Bass led a team of divers in the excavation of a Late Bronze Age
wreck, which had sunk off Cape Gelidonya Turkey in approximately 1200 BC (Bass 1967). Not
only did those involved in this project develop techniques and methodologies essential to
excavating underwater, but through the rigorous application of archaeological method Bass and
his colleagues were able to demonstrate that an archaeological site could be excavated
underwater to the same particular standards as those on land. The success of this project
encouraged similar excavations in the eastern Mediterranean including the 4th and 7th century AD
wrecks off of Yassi Ada and the extensive excavations of the 4th century BC Kyrenia wreck
(Muckelroy 1978).
Outside the Mediterranean maritime archaeology likewise began to thrive in the 1960s. In
Roskilde, Denmark, archaeologists began using coffer dams to excavate Viking ships found in
the fjords, as though they were buried on land (Crumlin-Pedersen and Olsen 2002). In 1961, in
Sweden, the warship Vasa became the first major ship to be raised from the sea (Franzén 1962).
The ill-fated Vasa sank in Stockholm harbour just minutes into her maiden voyage, due to an
oversight in her construction, and settled gracefully to the sea floor. This delicate deposition
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allowed her to be raised nearly 93% intact. She remains to this day the most fully conserved
shipwreck, of that era, in the world.

The Technological Boom
The 1970s and ’80s began a surge in development in technology associated with
underwater exploration, as well as the refinement of techniques for underwater excavation. The
importance of context in archaeology necessitated the development of underwater mapping
techniques to bring the same holistic site understanding experienced on land to submerged sites.
Original techniques using grids and photo towers were supplemented by developments in threedimensional mapping by stereophotography (Rosencrantz 1975), photogrammetry (Bass and
Rosencrantz 1977), and three dimensional site recording (Rule 1989). These pioneering
techniques would lead to the development of more modern technologies including sidescan
sonar, sub-bottom profiling, remote operated vehicles (ROVs), autonomous underwater vehicles
(AUVs), and multi-beam sonar. Following in the tradition of the excavation and recovery of the
Vasa, maritime archaeologists in England began excavations on the Mary Rose in 1971, raising
the remains of the vessel in 1982 (Marsden 2009). Despite the success of this project the active
conservation of the ship and her materials continues to this day. The expenses from this project
forced archaeologists to consider the enormous cost and commitment when raising submerged
material from the sea.
In Australia the investigation of submerged cultural heritage hit a boom in the late 1970s
with the excavation of a number of Dutch East Indiamen, most notably the 1973-75 excavation
of the Batavia by the Western Australian Museum (Green 1975). The difficulties of preserving
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submerged cultural material prompted Parks Canada to employ a low impact model when
excavating the remains of 16th century Basque whaling ships, from 1978 to 1985, at Red Bay,
Newfoundland. The site was completely excavated, and the wrecks fully recorded, before being
reburied for their continued conservation (Grenier et. al. 2007). This low impact approach has
been widely adopted around the world and remains the preferred alternative to raising a wreck.
By the late 1980s underwater projects around the world became commonplace and a
rigorous adherence to high archaeological standards was not only possible but expected. The
survey and excavation of submerged cultural heritage has since continued to grow and develop
as a sub-field of archaeology, always with the understanding that while the site environment may
be different from the land, “archaeology, is archaeology, is archaeology” (Clark 1968: 13). With
this in mind maritime archaeology must always seek to engage the scientific and theoretical
rigour of its forbearers. The modern maritime archaeologist should always keep one foot in and
one foot out of the water.
Maritime archaeology, often described as an archaeological sub-discipline, is itself made
up of several branches. Muckelroy (1978) originally divided the field into four constituent parts:
maritime archaeology, nautical archaeology, marine archaeology, and underwater archaeology.
While the study of a site may fall into several of these categories they are nonetheless distinct in
their focus. All four categories are based on different contemporary approaches to studying the
past lives of maritime peoples during a period in which archaeological work associated with
submerged sites was only just beginning. Nautical archaeology focuses primarily on all things
associated with ships, be it in the sea or not. Shipwrecks make up a portion of the items studied
in nautical archaeology, but ports, shipbuilding yards, and nautical history are also explored. As
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such nautical archaeology considers material both on land and underwater. George Bass, when
describing the different divisions of maritime archaeology, notes that, while a good deal of
attention is paid to sites falling under other branches, “nautical archaeology remains the largest
and best-known of the sub-disciplines of maritime archaeology” (Bass 2011: 4). In the opposite
case, underwater archaeology considers only materials found below the water. These may be
related to ships, but may also incorporate sites that have nothing to do with ships such as
previously terrestrial sites that have been submerged due to eustatic and isostatic geological
changes. Marine archaeology examines sites that are in the marine environment only (i.e. oceans
and seas). These may include shipwreck remains, submerged sites, or ports, but only in marine
areas, not lakes and rivers. Maritime archaeology is similar to marine archaeology but includes
lacustrine and riverine environments. There are individuals, including Muckelroy (1978) himself,
who exclude submerged ritual deposits, such as those found in the cenotes of Mesoamerica, from
the scope of maritime archaeology. However, this is a debatable exclusion, and many scholars
have opted to include these types of deposits in maritime archaeology. The wider scope of
maritime archaeology forces practitioners to engage a diverse array of theories in the
interpretation of maritime archaeological material. In this way maritime archaeology can be
considered as defined by methodologies as well as theory.

Past Investigations of Shipboard Society

The advent of archaeological investigations of shipwrecks focused mainly on artifact
assemblages aboard ship and ship construction. Inherently, many early analyses of shipboard
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material included an examination of shipboard life. A few studies focused their consideration of
shipboard life on the areas of the ship in which daily events occurred.

Yassi Ada
The Yassi Ada wreck, located in the Chuka Channel of the southeastern Aegean Sea, was
identified by Greek sponge divers in the summers of 1958 and 1959, and was subsequently
excavated by a team of archaeologists, led by maritime archaeology pioneer George Bass, in
October of 1960. The excavations focused on utilizing artifact assemblages to identify use spaces
aboard the ship (Bass and van Doornick 1982). A consideration was given to post-depositional
impacts to the assemblage by monitoring the shifting amphora mound as a proxy for the
movement of artifacts within the assemblage. A number of roof and hearth tiles were found
located near the stern area of the wreck (Bass and van Doornick 1982). Coupled with cooking
utensils, tableware, fired clay, and small iron bars, these tiles delineated the boundaries of the
hearth area. Associated artifacts nearby were grouped to identify areas of specific storage within
or adjacent to the galley. Additionally, the distribution of coins throughout the ship was used to
identify possible areas of high and low status, based on a knowledge of coins carried by different
classes identified in contemporary literature. It was determined that the distribution of lamps was
highly correlated with the distribution of coins and tools, indicating the possible differentiation
of activity areas. These activity areas and artifact distributions enabled the identification of what
is thought to have been the boatswain’s storeroom, located just aft of the galley. This early
investigation set the stage not only for maritime excavation but the examination of socio-spatial
relationships aboard wrecks as well.
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The Cattewater Wreck
For the Cattewater wreck, located in Plymouth Sound and excavated from 1976-1979, an
effort was made during the excavation to group artifacts into type associations in order to
identify characteristics of shipboard life. Originally artifacts were grouped according to material
type, such that, for example, all wooden items were grouped into categories of ship structure,
personal objects, and items assisting the working of the ship (e.g. wedges, staves, etc.) (Redknap
1984). It was determined that this method was insufficient for identifying the sought after detail
of shipboard life. The artifacts were therefore later grouped according to function, rather than
material, such that the categories now comprised the ship and its working equipment, household
effects, eating and drinking equipment, and stores (Redknap 1984). This new approach enabled a
more thorough investigation of the shipboard material and assisted in the interpretation of social
and economic aspects of shipboard culture aboard the Cattewater. It is worth noting, for the
purposes of this dissertation, that during the excavations Mark Redknap identified that in order
for this artifact classification system to work the relationship between the positions of the objects
and the accommodation plan of the ship must have been preserved intact. He does, however, note
that “on less preserved or selectively excavated sites, it may still be possible to retrieve data
leading to a useful interpretation of layout and internal organization” (Redknap 1997: 83),
although he does not offer suggestions as to how this may occur.

The Serçe Limani Wreck
The Serçe Limani wreck, an 11th century ship located off the coast of Turkey, was
excavated in 1977. For the excavation a design was implemented to analyze use areas of the ship
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on a macro scale. Although the delineation of living quarters aboard the ship was poorly
understood it was determined that the main living area must have been near to the stern of the
vessel due to location of terracotta cooking, eating, and pantry ware, as well as glazed bowls
with meal remnants, several swords, and a set of balance pan weights (Bass et. al. 2004). These
domestic items differed greatly from sailing assemblages elsewhere in the ship and so indicated a
different use area for the stern section. Likewise items associated with a galley or cooking area
were found further forward, indicating another use area (Bass et. al. 2004). While these three
areas were all largely delineated by artifact assemblages it was impossible to further define the
space and so the study was limited to a macro scale examination of spatial use aboard the ship.

The Red Bay Wrecks
One of the most prominent wrecks ever excavated in Canada, the Basque whaling ship
San Juan, served as both a pioneer in submerged excavation and the recovery and investigation
of social life aboard ship. The famous Red Bay wrecks were excavated by Parks Canada
underwater archaeologists from 1978-1985 (Grenier et. al. 2007). Unlike other nationally
significant wrecks, namely the Mary Rose and Vasa, the San Juan was not fully raised, but rather
portions of the ship were raised for recording and then re-deposited in a conservation pit. In this
way the entire wreck was fully recorded and modelled without the expense of land conservation
and display. This pioneering approach to excavation was coupled by a similarly unique approach
to analyzing shipboard society. For this method artifact assemblages were identified and their
distributions analyzed in order to produce functional interpretations of associated activity areas
and living spaces (Grenier et. al. 2007). By comparing the artifact assemblages three primary
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shipboard activities were identified: food related activities, personal activities, and operational
activities. Consideration was then given to the effect that pre-wrecking and post-wrecking
conditions had on site formation and how this would further affect the locational associations for
these assemblages. Pre-wrecking conditions had to do with the outfitting of the ship and the
offloading of cargoes and equipment, based primarily on historical documents, while the postwrecking conditions dealt with the environmental impact to the wreck site and the list of the ship
once buried in the sediment. What followed was largely a cataloguing of artifacts and their
locations, with attention paid to the functional use of artifact groups and their associated
locations. This approach moved beyond the more categorical consideration of artifacts, found in
the Cattewater investigation, and attempted a reconstruction of the layout from historical sources
and environmental monitoring, in essence mitigating the preservation issues raised by Redknap
(1997).

The Mary Rose
The excavation of the Mary Rose, from 1980-1982, saw a similar association between
artifact assemblages and their locations within the ship. As only a third of the hull was recovered
intact spatial associations for artifacts were tenuous to grasp, but through painstaking
reconstructions a full layout has been produced (Marsden 2009). The locations of certain chests
have therefore been used to identify areas of social class and work areas aboard ship. Boxes were
examined for their contents, distinctions being made between functional and personal items. It
was found that boxes containing items of a personal nature were located in specific areas and
corresponded to areas of class, based on the particular contents of each box. Similarly boxes
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containing functional items and ship tools corresponded to possible work areas aboard the ship
(Richards 1997). The investigation of the Mary Rose exemplifies the potential socio-spatial
information to be gained from a wreck despite poor levels of preservation.

The Dartmouth
The investigation of the Dartmouth, located in the Sound of Mull, in the early ’90s,
recovered artifact associations that pointed to aspects of social life for the crew. A cluster of clay
pipes located near the galley indicated that a rule may have existed onboard for the crew to
smoke only in a designated, fire safe, area (Martin 1978). The discovery of higher quality pipes
in the officers’ wardroom indicates that this same rule may not have been true for the officers.
This spatial distinction, coupled with the artifact assemblage, suggests that not only did different
social rules exist for the officers and lower deck men, but rules on behaviour as well.
Additionally, the discovery of high status, executive items, such as navigational and surgical
instruments, weighing and measuring equipment, and high quality tableware, in the stern of the
vessel (Martin 1978) suggests that this area was reserved for use by high ranking crew, with
specialty skills.
While many shipwreck excavations incorporate a degree of artifact distribution analysis
and an investigation of social space, these investigations showcase some of the more detailed and
in depth looks into the subject as well as some of the varied approaches to this field of analysis.
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CHAPTER 2: THEORETICAL AND METHODOLOGICAL APPROACHES TO
UNDERSTANDING SPATIAL USE AND SOCIAL BEHAVIOUR

“You can sit here in my cockpit and argue philosophy, politics or religion all
week long and in the end it doesn't matter. None of it matters a whit. What
matters, what really matters, is that we sailed today and now we sit here with a
full belly, a drink in our hands and friends to share it with. And Life is good,
this I know.”
- Tim Fuhrmann, Labour Day 1999 after winning the Deal Island
Skipjack Race

Introduction

In this chapter I will discuss the subject of the built environment and approaches to the
study of social use of space. This will include a review of spatial archaeology, a penultimate
section on sociological approaches to social interaction, and conclude with a review of space
syntax and its uses in archaeology.
As David Clarke so aptly put it, “Retrieval of archaeological information from various
kinds of spatial relationship is a central aspect of the international discipline of archaeology”
(1977: 1). Inherent to the study of shipboard societies is an understanding of the social
organization of space and the relationship between social activities and the environments in
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which they occur. These ‘built environments’ represent a physical alteration of the natural
environment whereby spaces are defined or bound but not necessarily closed (Lawrence and
Low 1990: 454). These defined spaces become the loci for contextualizing social interaction.
Ships, often referred to as wooden worlds unto themselves, exemplify a particularly rigid
adaption of this principle. The study of manufactured landscapes and the social principles that
affect their construction has been a long time preoccupation within archaeology, however the
nature of these studies has most often been associated with terrestrial sites. The paucity of studies
dealing with nautically themed sites, for this study, necessitates an examination of analogous
terrestrial work. In the case of ships these may include the study of small settlement camps or
larger building complexes.

A History of Studying the Built Environment

Development of Spatial Archaeology
Theories of spatial analysis in archaeology are necessarily borrowed from spatial theories
derived in disciplines such as economics, geography, and architecture, but must contend with the
diverse patterns of human behaviour and the often incomplete nature of the archaeological
record. Spatial analysis of archaeological sites, both in Europe and North America, has a history
grounded in geography and demography. Early approaches by Leo Frobenius (1898), Robert
Gradmann (1898), and Friedrich Ratzel (1896) to prehistoric settlement patterns saw an interest
in the relationship between settlements and the environment begin to grow. Dubbed the AustroGerman school of ‘anthropo-geographers’, these early approaches to spatial analysis mirrored
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some of the approaches emerging in England (eg. Guest 1883; Williams-Freeman 1881) and
heavily influenced later developments in the field (Clark 1977). A series of papers for the Royal
Geographic Society (Crawford 1912; Fleure 1921) then paved the way for the identification of
changing patterns in archaeological and environmental maps, of the Cambridge region, by Cyril
Fox (1922, 1932); an approach widely followed by Vere Gordon Childe (1934) and others (e.g.
Grimes 1945; Hogg 1943; Wooldridge and Linton 1933). Contemporary studies in North
America approached spatial analysis from a more anthropological approach, emphasizing social
organization and settlement patterns over artifact distribution maps (Clark 1977). Lewis Henry
Morgan’s analysis of the relationship between social structure and material culture, in his Houses
and House Life of the American Aborigines (Morgan 1881), and Cosmos Mindeleff’s study of
settlement patterns among the Tusayan Clans (Mindeleff 1900) stimulated an interest in large
scale mapping of archaeological sites by way of understanding social and settlement patterns.
These seminal works heavily influenced later work by Julian Steward (1937, 1938) in the
American Southwest, Ford, Griffin, and Phillips (1951) in the lower Mississippi Valley, and
Gordon Willey (1953) in the Viru Valley. In particular, Willey’s Prehistoric Settlement Patterns
in the New World (1956) became the definitive study in spatial settlement patterns and defined
the model, used throughout the Americas, for the study of regional settlement patterns (Parsons
1972).
The emergence of the processualist approach to archaeology brought an increased interest
in drawing cross-cultural generalizations between ethnographic and archaeological data. The
ecological approach to settlement studies, developed by Willey, offered a generalized
comparative approach to spatial analysis, which complemented contemporary processual studies.
Lewis Binford’s study of the subsistence-settlement strategies among the Inuit and their relation
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to environmental variables, in Willow Smoke and Dogs’ Tails: Hunter-Gatherer Settlement
Systems and Archaeological Site Formation (Binford 1980), became the seminal work for
discussing the ethnoarchaeological observations of spatial patterning in archaeological material.
Similarly, Kent Flannery’s edited volume, The Early Mesoamerican Village (Flannery 1976),
comprised several papers on the analysis of settlement patterns and systems, community
organization, and the organization of households, compounding a processual approach to spatial
analysis. Flannery’s 1976 analysis of Mesoamerican households combined processual
approaches with functionalist activity area studies and cultural ecology (Steadman 1996). This
advent of household archaeology explored the same interspatial relationships as settlement
archaeology, but on a much smaller scale. Also noted in Flannery’s volume is the concept of
community organization. This community archaeology has gained much ground in recent years,
examining the spatial relationships between communities as well as their internal organization.
Canuto and Yaeger’s 2000 volume on the subject features a number of papers investigating
spatial aspects of small cities and large homesteads, within the context of a community
archaeology. A more deterministic approach was taken by Sanders et al (1979), combining
cultural ecology and processual approaches to spatial analysis, for their study of the development
of civilization in the Basin of Mexico. Their 1979 volume, The Basin of Mexico: ecological
Processes in the Evolution of Civilization, sought to explain these developments through an
examination of the relationships between people and the natural environment, and the influence
of demographic pressures on social organization. This more deterministic approach showed the
complementary relationship between cultural evolution and settlement study.
In the late 1970s the advent of postprocessual approaches to archaeology brought about
an increased interest in more social approaches to the study of the built environment. Studies
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conducted by Hodder (1984), Leone (1986), Miller and Tilley (1984), and Shanks and Tilley
(1987a,b), began to analyze characteristics of power relations and social structures in an effort to
explore less tangible aspects of culture, through spatial analysis. With particular attention to the
study of the built environment many scholars drew from the works of Amos Rapoport (1968,
1982, 1990), Lawrence and Low (1990), and Hillier and Hanson (1984), for their analysis of
social, cultural, and ideological aspects of past buildings and landscapes. Similarly, the works of
these cultural geographers, particularly Hillier and Hanson, will heavily influence the methods
and theories of this dissertation.

Houses and the Built Environment
The investigation of the built environment comprises a consideration of the organization
of houses and settlements. Several authors have examined the relationship between spatial
organization and relevant social theories relating to status, complexity, ideology and cosmology,
age, and gender. Rosalind Hunter-Anderson (1977, 1986) describes some early investigations of
house forms as they relate to concepts like sedentism versus nomadism. In particular, Robbins
(1966) suggested that round houses correlate with relatively small impermanent settlement styles
while rectangular houses correlate with larger more permanent settlement styles. In a similar
study Whiting and Ayres (1968) expanded the house style typology to include varieties of
curvilinear and rectilinear structures and examine the relationship between structures and a
variety of cultural traits related to complexity including subsistence style, social organization,
and settlement style. Although the overall conclusion of these studies was that there is no
specific or predictable correlation between particular housing styles and characteristics of

24

complexity there seems to be a general trend in a shift towards more complex traits correlating
with a shift from round to rectilinear house plans.
Rosalind Hunter-Anderson (1977) turned the investigation of housing style inside out
choosing to examine the necessary internal organization of space for individuals within a house
and the resultant house form. In particular, she specifies the difference between storage areas and
activity areas within a house as well as identifying three major variables relevant to house form:
number of living areas and task spaces, heterogeneity of tasks, and volume of associate
materials. Essentially Hunter-Anderson suggested that the greater complexity in the number of
individuals or tasks required for a building the more spatial differentiation required. Furthermore,
activities with homogenous function or purpose require less spatial differentiation than those
with a greater heterogeneous function or purpose. Tested against Boas’ (1964) observation of
Central Inuit winter houses Hunter-Anderson concluded that greater complexity in the above
variables relates to a need for greater spatial differentiation within a structure and that this
ultimately leads to more rectilinear style houses. This study was intended as a model building
exercise to offer archaeologists a means of accessing site patterns as they relate to sedentism or
nomadism and to allow these assessments to be graded against a predictable probability and
error.
Further to the examination of spatial organization Susan Kent (1990) investigated the
relationship between spatial organization within the built environment and socio-political
complexity. Kent suggested that social complexity determines the organization of space, with
respect to partitioning or segmentation, and that greater socio-political complexity will result in
an increase of segregation and partitioning within a structure. Employing data from the Human
Relations Area Files she divided a variety of cultural groups into five categories, based on
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complexity, and examined the styles and organization of their dwellings. Based on the results of
this ethnographic study she suggested that as societies become more complex in their sociopolitical culture and have an increased need for gender-specific and age-specific loci the
resultant architecture also becomes more complex and has an increased number of spatial and
architectural segmentations. Kent’s work further refined the investigation of social
characteristics embedded in the built environment to consider deeper features of complex
societies and social-political organization.
Attempts have also been made to engage cosmological and symbolic patterns in the built
environment. Michael Parker-Pearson and Colin Richards (1994) examined the spatial
organization of Neolithic and Bronze Age houses in Orkney and possible relationships between
the cardinal orientation of task areas and a societal cosmology. The prominence of fire as a
theme in Neolithic mythology was found to be reflected in the location of the hearth area within
a house and its orientation in relation to the door along an east-west axis. Bronze Age houses
reflected a similar organization along the east-west axis with an additional north-south
distinction between men’s areas and women’s areas, and areas for food storage and preparation.
This orientation and spatial organization was found to have continued outside of individual
dwellings and actually informed the organization and orientation of small settlements such that
entrance gates were found to have been aligned on an east-west axis and food storage restricted
to more southerly areas. Based on a notion that the earliest houses were constructed as areas with
ritual or symbolic intent rather than as shelters it was suggested that cosmologies were essential
and a very dominant presence in peoples’ lives and that aspects of them were reflected in
architecture and household organization.
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Terrestrial Landscapes
Following the trend of examining less physically tangible aspects of culture the study of
archaeological landscapes began to gain prominence. Landscape archaeology took the cultural
ecological approach to studying settlement systems and gave it a postprocessual bent,
encouraging the examination of the ideological and symbolic aspects of a settlement system and
the surrounding environment. As a result of this focus archaeological investigations of past
landscapes are often concerned with questions relating to the past perception and experience of
the landscape. One of the most important distinctions identified in landscape archaeology is that
of space and place. According to Dellino-Musgrave “space is created by social relations being
space relational and differentially produced and experienced in daily practice” (DellinoMusgrave 2006: 50); in other words the space is the medium through which social action is
conducted. Additionally, Tilley (1994:15) describes space as the situational context for places,
whose meaning is consequently derived from particular places. Places therefore represent the
culturally constructed areas in which people live and interact. A place, as a center of cultural
meanings, can be grouped together with other places to form a landscape (Ingold 2000). For the
consideration of landscape, therefore, the relationship between space and place can be simply
described as space being the background and place the foreground of the landscape canvas
(Hirsch and O’Hanlon 1995).
Spatial analysis in archaeology continues to change and grow and, as demonstrated
earlier, is one of the most intrinsic aspects of archaeological investigation. The theories and
methods that contribute to spatial archaeology vary in their scope and approach but can all
contribute to our spatial understanding of the past.
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Maritime Landscapes
As noted earlier the analysis of space in maritime archaeology is in its infancy when
compared to the terrestrial studies presented in the above section. As such it is necessary to
borrow from terrestrial spatial approaches. For example a consideration of the maritime
landscape can benefit from an incorporation of space and place. As a social landscape is made up
of places of social interaction the ship becomes the space in which these actions occur. It carries
with it the relevant social information to give these interactions their context and therefore their
importance to the social culture aboard the ship. However, the ship also exists as a place within
the maritime landscape. As Westerdahl (1992, 1994) describes the ‘maritime cultural landscape’
as “the human utilisation of maritime economies: settlement, fishing, hunting, shipping, and its
attendant subcultures” (Westerdahl 1992: 5, 1994: 267), in this way the ship becomes a place for
social interaction within that landscape.
Key to the understanding of social interaction is the relationship between the interactions
themselves, and the environment in which they occur. Many scholars, in a variety of fields, have
examined this relationship and elucidated various means of understanding the complex
relationship between society and space. The following sections will examine approaches to
analyzing social space, and their potential contributions to this study. These will include habitus
and structuration, agency and power, transactional theory, and space syntax analysis.
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Habitus and Structuration

Intimately linked and somewhat mutually derived, the concepts of habitus and
structuration have been key to our understanding of the recursive relationship between structure
and practice. Largely a response to the inadequacies of structuralism for describing the
relationship between social structures and social interaction, habitus and structuration more
appropriately describe the ways in which we make relevant use of structures in constantly
changing situations.

Habitus
Habitus, as outlined by Pierre Bourdieu (1977), is particularly applicable to archaeology
as it was developed from an understanding of the relationship between material culture and the
use of space. Bourdieu defines habitus as “the durably installed generative principle of regulated
improvisations, [which] produces practices which tend to reproduce the regularities immanent in
the objective conditions of the production of their generative principle, while adjusting to the
demands inscribed as objective potentialities in the situation” (Bourdieu 1977: 78). In other
words, the social structures governing everyday life tend to be reproduced every time we, as
agents, act according to those structures, but the structures in turn are adjusted to every situation
and are constantly evolving because of it.
Bourdieu places habitus in between structure and space, whereby it can define
dispositions, like having a sense of honour, while still describing structuring principles such as
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left/right or up/down (Hodder 1986). In this way the habitus becomes a strategy generating
principle that enables agents to cope with unforeseen situations within a given social structure. In
plain terms habitus is the existence of social patterning that is constantly changing due to the
involvement of the actors in social situations. This in turn allows others entering the social
system to involve themselves in, and gain an understanding of, the social structures making up
society. The application of habitus over time and from generation to generation produces an
enculturation mechanism linking social practices and the culture history of a society. This
prominent aspect of Bourdieu’s habitus is particularly applicable to archaeology and the
examination of culture formation and continuity.
Particular to this dissertation, an understanding of the habitus at work aboard a ship will
inform an appreciation for conformity to social rules, or lack thereof. In some cases the social
habitus may be the mechanism through which order is created and maintained, through an
understanding of the social rules that must exist for the ship to function effectively, and in others
it may be the physical makeup of the ship and allocation of space that accomplishes this task.

Structuration
Structuration, as outlined by Anthony Giddens (1984), purports that “the rules and
resources drawn upon in the production and reproduction of social action are at the same time the
means of system production (the duality of structure)” (Giddens 1984: 19). In essence, social
structures are themselves the means of social interaction and their own production. Information
taken from social structures, to give meaning to a social interaction, will in turn feed the
reproduction of that structure as a social rule. Inherently this definition relies on a careful
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definition of what is meant by rule; for Giddens, this is the distinction between a social rule and a
habitual practice (Giddens 1984). The instance of an individual waking up and going to work at
the same time every day is not in fact a rule but rather considered a habitual practice and routine.
The distinction is that routines are an essential part of social life but not rules in and of
themselves, despite the fact that rules can often inform and impinge routine practice.
Giddens identifies three main types of rules that may reflect aspects of social rules:
constitutive, regulative, and formulaic. Regulative rules are used as a means of controlling action
without carrying with them any information regarding the result or context of that action. For
instance, a rule stipulating that all workers must arrive at work by a certain time is a regulative
rule governing employees of a company, but does not help define what that company does or the
work that will be carried out by the employees. Constitutive rules on the other hand carry with
them a degree of information about the very nature of the situation they are governing. The rules
governing a chess game are both regulative and constitutive. Rules for movement and goals of
the game certainly define and control action during the game, but at the same time they carry
with them a notion of what the game of chess is. In this way constitutive rules tell us something
of the nature of what the rule is governing while also functioning as sanctioning tools. Formulaic
rules are, as they sound, rules governing mathematical formulas and, according to Giddens
(1984), are the most appropriate rules to use in the conceptualization of what makes up a social
rule. He does not insinuate that social life can be broken down to a set of mathematical principles
and equations, but rather that the mechanism through which mathematical equations are applied
and reproduced are useful when considering social rules. In the same way that mathematical
equations are generalized to be applicable in a range of contexts and situations, so too are social
rules adaptive and applicable in a variety of occasions and contexts. In addition, the self31

replicating procedure, through which mathematical rules allow for the replication and
continuation of an established sequence is an appropriate model for the relationship between
social structure and social interaction, and their continuous change and reinvention. In this light
social rules can be viewed as “techniques or generalizable procedures applied in the
enactment/reproduction of social practices” (Giddens 1984: 21). For the interface of these social
rules and social action Giddens notes that, in contrast to habitus, the actor is a willing and
knowledgeable participant in the social structures. As such social actors are educated with
respect to the knowledge they possess and use in the production and reproduction of social
encounters (Giddens 1984).
Towards a theory of structuration Giddens differentiates between social structures and the
structural properties of social systems. The social structure refers to the rules implicated in the
production and reproduction of social systems and resources, while the structural properties of
the social system refers to the institutionalized features of the social system; the implication
therein being that the location of individual agents within a system has a direct bearing on the
impact their habitual practice will have on the social structure. According to Giddens therefore,
the social structure represents a set of rules and resources for social action, irrespective of time,
space, and the involvement of the agent, while the social system is the situated activity of the
agents, during which the structure is implicated and reproduced across time and space (Giddens
1984: 25). Structuration therefore represents the means through which the social systems are
produced and reproduced through the knowledgeable social action of the agents. The nature of
this interplay between the agents and social system is termed the duality of structure, indicating
that the social system and agents are not individual sets of phenomena, but rather a duality that is
reflexive in nature. In this consideration the social systems are both the medium and result of the
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social practices that they themselves organize and mediate. It is this duality of structure that
connects habitus and structuration, in that the enculturation aspect of habitus, whereby the
habitus is passed generationally between active agents, is a representation of flux and flow
between agents and social systems defined in the duality of structure (Hodder 1986).
A combined application of habitus and structuration, in this dissertation, will aid the
understanding of possible social rules at play in the atmosphere of shipboard society and identify
the mechanisms through which these rules change and adapt over time.

Agency and Power

Prominent in any examination of social interaction, but virtually essential to a discussion
of shipboard social interaction, is the relationship between agency and power in a social system.
According to Anthony Giddens (1984) all agents are capable of exercising power over other
agents as well as the social system, whether through intervention or restraint. He asserts that each
agent is capable of utilizing ‘causal powers’ to affect changes in the social system, including
affecting the powers utilized by other agents. Within this framework therefore an instance where
an individual has no choice is a result of their ability to affect change in the system being
nullified rather than being driven by external mechanical pressures. All actions involve an
element of power and so have the capacity to transform social action within a system. Power
therefore can be considered as the capacity an agent has to affect a situation in order to see their
desired outcome fulfilled. Giddens (1984), continuing the trend of categorizing dialectics,
identifies the dialectic of control within social systems, through which two basic relationships are
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elucidated: 1) for powers that perpetuate over time and space, within a social system, the
presumption is that there are regular relationships, in social action, of independence and
dependence between actors and the social group respectively, 2) for all forms of dependence or
subservience there must be a resource through which subordinates can influence the activities of
their superiors. It is this dialectic that plays a key role in the power relationships between the
various ranks and positions aboard a ship.
Conversely Michel Foucault (1977) describes power as the property of a social
community and the maintenance of discipline therein. Power is produced and reproduced in
every social action and is therefore constant everywhere (Hodder 1986). Foucault discusses the
power relationships of a social system within the spatial context of action, specifying that
“discipline proceeds from the distribution of individuals in space” (Foucault 1977: 141).
Foucault sees discipline and power within a space as a function of control over heterogeneous,
enclosed spaces. These spaces may not represent fully closed areas, but rather the partitioning of
space within an area for specific, heterogeneous, purposes or functions. Ideally, for the
maximum degree of discipline and power control, these partitioned spaces will be divided into as
many sections as there are people or elements within the system. Coupled with this notion of
spatial division Foucault notes that certain spaces are more appropriately coded for specific uses.
For instance, a space may operate as a functional use space but also provide purpose as a
supervisory space or a control space for the passing of communications. This notion of spatial
division and space use aligns most closely with the spatial notions derived in space syntax, but
with the caveat of control and power.
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Following the approaches of Foucault (1977), Miller and Tilley (1984) make a distinction
between power to and power over, noting that power has the capacity to transform as well as
offer a delineating or oppressive function; the former relating to power to and the latter to power
over. This concept will have particular implications when discussing the results of control values
for areas of the ship.
The theories of power and spatial control are prevalent to the organization of a ship
layout and crew make up as the successful running of a ship depends largely on the crews’
ability to fulfill the techno-intensive requirements necessitated by sailing. In certain instances a
high degree of discipline may be required to reach this goal, however in instances of very little
spatial delineation or a lack of social rules these goals may be accomplished through different
means. The identification of control spaces on the ship will lend to an understanding of the role
of discipline and power in the successful running of a ship.

Transactional Theory

The theories discussed above provide a useful template for understanding various
characteristics of social structures and social interaction, but have lacked an explanation of
application in the real world. Fredrik Barth’s (1966) transactional theory provides a useful
benchmark from which to examine real world social interaction and power relationships, and the
possibility for application of the above theories.
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Transactions and Interactions
Transactional theory examines “the relations between individuals and the decisions these
individuals make in social behaviour” (Barnard 2000). Specifically these relations manifest in
the form of transactions of goods, services, or information within a given social construct.
According to Barth the focal concept central to all transactions is a definition and understanding
of the status and role of each participant in the transaction. The pairing of these two concepts,
for the purpose of analyzing interactions, was largely ignored in anthropology until Irving
Goffman (1959). Goffman suggests that all interactions necessitate an agreed upon and
maintained definition of the situation (role of each individual) in order that the participants
determine what status should be the basis for their part in the interaction. Maintenance of the
roles is reinforced through a series of communications; over-communicating confirms and
perpetuates the existing statuses and relationships, while under-communication creates
discrepancies in the relationships, which leads to status and relationship changes. The conformity
to these roles and statuses creates stereotyped forms of behaviour, which will be maintained as
long as the roles and statuses are maintained. Along with the maintenance of roles and statuses, a
successful interaction relies on each individual choosing the right gestures and idioms to manage
the impression of their status; a phenomena described as ‘impression management’ by Goffman.
The combination of these phenomena generates a model for transactional interactions, whereby
patterns of behaviour (roles) are produced based on individual statuses, according to a set of
rules, which are maintained through impression management. In other words, agents will be
content in their role and status as long as the system is generating success for everyone involved
and the image that needs to be maintained, is maintained. In the example of a ship’s crew and
captain, the crew will continue to be subservient to the captain as long as they continue to profit
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and the captain maintains his composure and authority that allow the men to have confidence in
his leadership.
An individual can hold several statuses as long as the nature of each status is understood
relevant to the given situation. The only basic rule for the governing of these status combinations
is that there must be an understanding of the transactional nature of the relationship between the
individuals involved. This transactional relationship is based on a flow and counter flow of
goods and services, with equal reciprocity. Barth defines transactions as “those sequences of
interaction which are systematically governed by reciprocity” (Barth 1966: 4). The reciprocal
nature of the interaction may not be directly related to the goods and services rendered, but may
result in status elevations or maintenance. The value of these goods is ultimately measured and
may impact the relationship in two ways. Firstly, the representation of statuses must be
complementary to the value of the goods. In other words if a high status good is offered to a low
status individual that individual’s status must rise to complement the value of the goods.
Secondly, the flow of goods and services is not random, and the results of one interaction will
affect the nature of future interactions. This aspect of transactions may be understood most
appropriately in relation to a successive moves of a player in game theory. Within game theory,
each successive move in a game adds or subtracts from a ledger (Nash 1950a, 1950b, 1951; von
Neumann and Morgenstern 1944), in much the same way that compounding interactions
contribute to a ledger of evaluations for future interactions.
Another aspect of transaction, particularly applicable to shipboard societies, is that of
incorporation. Within an incorporation the optimal result of the transaction is achieved for a
group rather than for a specific individual. In this way a group may make use of the status of an

37

individual for representation in a transaction, with the resultant product benefitting the group as a
whole. In these cases the group itself may not perceive what the particular optimum may be, but
will feel the benefit of the transaction results. In relation to shipboard societies this model of
transaction most closely describes the external relationships of the ship, whereby the captain
represents the ship’s crew and interests to the navy and external ports. The captain is largely
responsible for enabling the procurement of food and medical supplies, as well as weaponry, on
behalf of the crew. While the crew may not know the optimal amount of supplies for a given
voyage or the proper balancing of the ship, they can perceive the result of these considerations in
the sailing and success of a voyage.

Case Study: Norwegian Fishing Vessels
Barth (1966) himself uses the analogy of a Norwegian fishing vessel to help explain the
nature of interactions described in transactional theory. Each ship in the Norwegian fishing fleet
is made up of a main boat, 30.5-42.8 meters (100-140 feet) in length, and two small boats used to
drop the nets, each 7.6-10.7 meters (25-35 feet) long. The crew of each ship comprises a skipper,
a netboss, and the fishermen. The skipper is responsible for the control of the main ship and the
deployment of the small boats, while the netboss searches for the herring and is responsible for
the movement of the small boats and the deployment of the nets. The fishermen therefore
provide the labour force for both the main ship and the small boats, as well as the operation and
maintenance of the nets. Income is shared based on an individual’s rank aboard ship and
contribution to the catch, whereby the skipper earns on average 2-3 times a fisherman’s share,
and the netboss 2-5 times a fisherman’s share.
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While the small boats are deployed the status of each individual is maintained largely by
space, however when the boats are in and the whole crew is operating on the deck of the ship
statuses are maintained through impression management. The reciprocal relationship between the
skipper and crew is such that the willingness of the crew to work harder and longer has a direct
impact on the skipper’s profits, while the atmosphere that the skipper creates for the fishermen to
do this, willingly rather than forced, will have an impact on how they will work and therefore
how much they can potentially earn. The skipper and the netboss on the other hand share the
responsibility of authority, whereby the skipper is the authority aboard the main ship and the
netboss is the authority while deploying the nets. This difference in authority results in a
subsequent difference in the impression management that occurs aboard the fishing vessels.
When on the bridge the skipper must maintain his status and authority by maintaining
separation from the crew and avoiding intermingling. Part of the maintenance of this relationship
relies on the captain’s decisions when handling the ship. If he chooses to follow the fleet the
number of ships in a single location may result in a smaller, but assured, catch, while striking off
in a different direction has the potential for a much bigger take, but does not assure success. The
different results that may be produced from these decisions will impact the impression the crew
has of the skipper and affects their productivity and likelihood to return for future voyages.
Conversely the netboss maintains his status in a much different way. Responsible for
following and catching the herring, the netboss is viewed as ‘at one with the sea’ and so must
maintain a serious but aloof nature. He congregates with the crew and makes jokes while on
deck, opposite in image to the skipper, yet is serious and authoritative when deploying the nets.
These complimentary behaviours contribute to his image as a man of the sea and helps maintain
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his status aboard the ship. These combinations of behaviour and responsibility are constantly
maintained throughout a voyage and are essential for continued success on future voyages. If
these statuses are not maintained, or the success of a voyage is compromised individuals will
likely not be included on future voyages.
“Transactions are particularly useful for the analysis of basic social processes by means
of which it is possible to explain how a variety of social forms are generated from a much
simpler set and distribution of basic values” (Barth 1966: 5). As such transactions are extremely
useful in describing the maintenance of relationships aboard ships. Although Barth utilizes the
example of a fishing ship to describe these interactions his analysis is no less pertinent to
interactions aboard other types of ships as it is likely that similar transactions would occur based
on the techno-intensive goals of sailing. Furthermore, a review of merchant and naval ship
documents reveals a number of similarities between the two, as will be discussed in detail in
chapter 4.

Discussion
The theories discussed in this chapter comprise a body of literature relevant to the study
of social space, particularly as it relates to the built environment. They will form the framework
for interpreting the results of the space syntax analysis discussed in the next chapter.
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CHAPTER 3: EXAMINING A SYNTACTIC APPROACH TO ANALYSING SPATIAL
USE AND PATTERNING

“No man will be a sailor who has contrivance enough to get himself into a
jail; for being in a ship is being in a jail, with the chance of being drowned. A
man in a jail has more room, better food, and commonly better company.”
- Samuel Johnson

Introduction

Space Syntax presents a useful operationalization of many of the socio-spatial theories
discussed above. It is a mathematically based means of modelling spatial structures by way of
creating measurable values to discuss the phenomena represented in habitus and structuration,
agency and power, and transactional theory. Particular to this study space syntax provides
quantifiable values for social spaces, and therefore for characteristics of shipboard societies,
which can be used to compare and contrast social relationships between ships. Applications of
this methodology in archaeology have, by necessity, adapted modern space syntax approaches to
the special contexts of the archaeological record. As such archaeological approaches to space
syntax studies have diverged somewhat from those of the architectural and urban planning
community. This chapter will present the development of this topic of study, mathematical
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aspects of its practical application, the ways in which it has been applied to past archaeological
research, and the particular methodology to be applied to this study.

Quantitative Approaches to Spatial Analysis

A summary of the history of space syntax analysis begins with a consideration of a
number of foundational texts. In 1973, Bill Hillier published an article in the Royal Institute of
British Architects Journal criticising Oscar Newman’s 1972 book Defensible Space – Crime
Prevention through Urban Design, calling it “symptomatic of modern architecture’s rejection of
history in favour of glib second hand theories.” (Hillier 1973:539). Newman suggested that
architecture had contributed to the breakdown of law and order in American cities and that a
reconsideration of spatial design could help mitigate that contribution. He implied that the design
of a space could not only delineate paths of movement and define areas of activity, but that
through these means the function and intended users of a space would be clear to strangers.
Hillier argued that this interpretation of space is based on a “total ignorance of the nature of
relationships between space and human behaviour” (Hillier 1973:544), noting that the
archaeological and anthropological record supports the view that man is man “because he is
social, not that society is a device to restrain him from his natural excess” (Hillier 1973:541).
Hillier discusses the sociological concept of territoriality in great detail, as it is one of the
main means through which Newman makes his argument. Territoriality contends that social
space is the result of territorial behaviour by individuals, groups, and whole societies, originating
in the need to define and defend space competitively in the struggle for survival, and as such is a
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behavioural universal (Hillier 1973). This approach to understanding the relationship between
people and space fails to acknowledge the diversity of the individuals that may be interacting
within the space.

A Syntactic Approach to Space

As the name suggests early considerations of space syntax relied heavily on modelling a
description of space on elements used to characterize a morphic language; namely minimum
setup, syntax, and syntax-rule. The minimum setup is the ground floor of a morphic language; in
essence it is the morphic language acting randomly, without rules or constraints. More
appropriately, a minimum setup is a space within which the morphic language can act, also
called a carrier space, generating random patterns. The syntax is a set of objects, relations, and
operations that can be enacted within the minimum setup to restrict the randomness. A syntaxrule is therefore a rule governing the formation of rules, which will have an asymptotic
relationship with some logical boundary. In language that boundary may be defined by the
number of letters used in the language, in the consideration of space, the syntax-rule is bound by
the inability to develop beyond three-dimensional space (ie. people cannot fly).
Hiller et al (1976) outlined the benefits of considering space as a morphic language,
noting that it offers a method for keeping a record of the structural order that has been built into a
system; it not being possible to dissect a morphic language into subsystems but only into the
syntactic rules that produce a specific pattern. In summary of this approach morphic languages
are “built up from a small elementary lexicon, realise syntactic structure in the real world, do not
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‘mean’ anything except their own syntactic structure (in which their social purpose resides), and
have both a generative and descriptive mode” (Hillier et al 1976: 349; italicised words are my
additions).

Building a Theory of Space Syntax

In the theory of space syntax, all social spaces are inherently configured such that
continuous spaces are transformed into a connected series of discrete units. The interaction
within these spaces forms a relationship whereby the “configuration of inhabited spaces has a
fundamental social logic” (Bafna 2003) that reflects social paradigms. As patterns emerge in this
social logic categories of study are possible.
In addition, categories of rules that may have an impact on the generation of a space in
terms of genotypical and phenotypical rules were defined, using the example of a military camp.
The structure of a military camp is defined by certain rules and relations that must exist (e.g.
defensible with watch posts, separate spatially defined areas for CO, officers, and noncommissions); which is the genotype of a military camp. The way in which the structure is
altered to fit the surrounding environment is the phenotype of a military camp. For example, the
camp may be set up beside a river one night and on a hilltop the next. The visual formation of the
camp may be different to accommodate the regulations (i.e. genotype) to the different
environments, but the spatial relations and adherence to military camp rules will stay the same.

44

It is possible to apply this understanding of spatial rules to a variety of different spatial
patterns, by modeling a randomized space based on a set of rules, creating similar layouts to real
life constructions, thus defining their genotype. This examination of genotype formation led to
the definition of symmetric/asymmetric and distributed/non-distributed space and their effect on
a genotype, as a system continues to grow. The definitions of symmetric/asymmetric and
distributed/non-distributed systems will be discussed later in this paper.
Of particular interest to archaeological applications of space syntax is the examination of
justified permeability graphs for houses and buildings in order to compare integration values of
different rooms, ranking them for comparison between buildings. The main goals of this form of
analysis is to identify how far the syntactic representations can describe patterns of space and
their use, if this type of analysis can describe regional similarities in house design, and if
traditional themes can be identified by space syntax analysis. Through a number of studies it has
been demonstrated that the space syntax analysis of houses can reveal deeper information than
what would be readily available in an historical study of these houses. This additional
information includes the geometry of depth within a house, the central orientation of a house,
and gendered or hierarchical division of space and spatial control. It is this application of space
syntax analysis that most closely resembles themes in spatial archaeology, recognizing that
houses especially can carry cultural information in their spatial configuration and allocation of
space for household artifacts.
In the context of this study the examination of houses, in this fashion, presents a useful
analogy for the study of ships.
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Recent Approaches in Space Syntax Analysis

Since 1997, the biannual Space Syntax Symposia have been the main source of discourse
in space syntax analysis. The papers in these symposia span topics of architecture and spatial
theory and the application of space syntax analysis to architecture and urban planning. The
different approaches introduced in these papers have made up the bulk of methodological
development in the field.
In earlier symposia the majority of papers examined morphological differences in the
built environment and their evolution over time, as well as discussed various analytical
techniques and their interpretation. More recent contributions have applied space syntax
techniques synchronically, comparing observed real life use of space to space syntax models.
Many papers engage observational data within hospitals, schools, office buildings, and
communities to examine correlations between real life movement and space syntax modelling
(e.g. Cai and Zimring 2012; Heo et al 2009; Lemlij 2005; Lu et al 2009; Penn et al 1999; Rohloff
et al 2009; Steen and Markhede 2010; Unlu et al 2005).
Some particularly influential papers include Bafna’s development of the inequality
genotype (Bafna 2001). As a means of examining and comparing building models, this approach
has been used repeatedly in the analysis of house forms and the evolution of housing models.
Other papers of note include Campos and Fong’s (2003) proposed methodology for normalizing
total depth values in visibility graph analysis and the investigation of wayfinding abilities within
a structure, based on intelligibility, as discussed by Haq and Girotto (2003).
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Theoretical approaches to the field of architecture continue to be discussed, particularly
by Hillier and Hanson (1997), Hillier (1997), Thompson (2001), and Griffiths and Quick (2005).
One of the most pertinent papers dealing with a consideration of space syntax use in archaeology
is that of Griffiths (2011), who examines the critiques that space syntax is not applicable in
archaeology, and that space syntax can only be applied synchronically. Griffiths (2011) contends
that space syntax was formed based on a consideration of space use over a period of time and so
can be applied diachronically.

Space Syntax Methodology and Terminology

Introduction
Just as a syntactic consideration of space was originally based on a categorical definition
of syntax rules governing the construction of space, space syntax analysis is comprised of a
number of different terms and functions describing spatial relationships. These terms are variably
described mathematically and theoretically. What follows is a description of a number of
important terms and types of investigation used in space syntax analysis. To help clarify the
explanation, all terms will be discussed with reference to Figure 2:
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Figure 2: Illustrative example of step depth and j-graph for Structure A.

Basic Calculations
Nodes – are the total number of spaces within a system. Generally, nodes are defined by
individual rooms or convex spaces within a structure (Ostwald 2011). For calculation purposes
the total number of nodes is usually defined by the variable K. Therefore, for Structure A, K = 4.

Total Depth – is the sum of all levels within a system, whereby each level is defined as
the sum of all connected spaces within that level. It is calculated by multiplying the number of
nodes on a level (where the carrier space is weighted as zero) by the level they are on and then
finding the sum of those values for all levels (Ostwald 2011). Such that TD = (0 x nx) + (1 x nx) +
(2 x nx) + .... (X x nx). Therefore, for Structure A, TD = (0 x 1) + (1 x 1) + (2 x 2) = 0 + 1 + 4 = 5.
Therefore the total depth of Structure A is 5.

Mean Depth – is the average depth of the system based on the number of nodes (K) and
the total depth (TD). Unlike the nodes and total depth, the mean depth is not really a realistic
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description of the space, but rather a value generated for its integration into later calculations
(Ostwald 2011). The calculation of the mean depth is,
𝑀𝐷 =

𝑇𝐷
(𝐾 − 1)

Therefore for Structure A, MD = 5/(4 – 1) = 5/3 = 1.66. The mean depth of Structure A,
from the carrier space 0, is 1.66.

Calculated Values
Relative Asymmetry
Relative Asymmetry – is a normalized depth value for comparison between buildings with
a different number of rooms. This is only useful when buildings differ slightly in their number of
rooms. A building with nine rooms may be compared to a building with twelve, using relative
asymmetry values, but the greater the difference in K values the less viable a comparison
becomes (Ostwald 2011). For a comparison of buildings with large differences in K values the
relative asymmetry value must be further converted into a value of real relative asymmetry,
discussed below. In a qualitative sense, relative asymmetry is a representation of ‘tree’ structures
in justified permeability graphs, nodal spaces linked in sequence (Hanson 1998). The linear
structure of highly asymmetric spaces means that an individual must pass through one space
before accessing another, as such these spaces enact a degree of control over the others. Relative
asymmetry is calculated to give a value between zero and one. Therefore, rooms with higher
relative asymmetry values are considered to be more isolated, while those with low relative
asymmetry values are considered less isolated. The calculation for relative asymmetry is,
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𝑅𝐴 =

2(𝑀𝐷 − 1)
𝐾−2

Therefore for Structure A, RA = 2(1.66 – 1)/4 – 2 = 2(0.66)/2 = 0.66. The relative
asymmetry of the carrier space 0 within Structure A, is 0.66.
Integration
Integration – is basically the reciprocal of the relative asymmetry. Like relative
asymmetry, integration is useful for comparison between buildings, but is also restricted to
buildings with relatively similar number of rooms (Ostwald 2011). It is also possible to convert
integration in the same way as relative asymmetry for comparison between buildings with very
different K values. In a qualitative sense, integration is a representation of ‘bush’ structures in
justified permeability graphs, nodal spaces linked to several other nodal spaces (Hanson 1998).
The calculation for integration is,

i=

(𝐾 − 2)
2(𝑀𝐷 − 1)

Therefore for Structure A, i = (4 – 2)/2(1.66 – 1) = 2/2(0.66) = 1.52. The integration of
the carrier space 0 in the Structure A is 1.52.
Real Relative Asymmetry
Real Relative Asymmetry – is the conversion of relative asymmetry for cross comparison
of buildings with a large difference in K value. To obtain the real relative asymmetry value for a
building, the relative asymmetry value is compared against a benchmark configuration. This
approach was first developed by Hillier and Hanson (1984) and begins with the construction of a
scalable spatial configuration. This formation will provide the benchmark against which sets of
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results may be relativized. The scalable configuration chosen was a diamond, with a relative
asymmetry value of D. Hillier and Hanson describe this diamond configuration as one “in which
there are K spaces at mean depth level, K/2 at one level above and below, K/4 at two levels
above and below, and so on until there is one space at the shallowest and deepest point
(1984:111-112). This relationship then is translated to a table of D values for K spaces. The real
relative asymmetry value is then calculated by dividing the relative asymmetry value by the
relativised D value for the K spaces of the building,
𝑅𝑅𝐴 =

𝑅𝐴
𝐷𝑘

A relativised integration value can also be calculated using this formula by taking the
reciprocal of the real relative asymmetry, such that,
𝑅𝑖 =

𝐷𝑘
𝑅𝐴

It has been demonstrated that as buildings grow in complexity and size their relative
asymmetry values tend to fall, as a result of practical circumstances. The larger buildings will
have comparatively deeper spaces by nature of their construction. Despite this trend however
many scholars (Manum et al 2005; Shapiro 2005; Thaler 2005) choose to ignore real relative
asymmetry, comparing relative asymmetry values between buildings instead, as they are
unconvinced of Hillier and Hanson’s approach to solving real relative asymmetry. Therefore for
Structure A, RRA = 0.66/0.352 = 1.875. The real relative asymmetry for the carrier space 0 in
the Structure A is 1.875.
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Control Value
Control Value – is calculated for each space individually and represents the degree of
influence exerted by a space in the network (Jiang et al 2000; Xinqi et al 2008). The name
‘control value’ is a little misleading as it does not actually mean the space itself has control or
influence but rather that the position of the space within the network gives it the potential to have
influence over the spaces around it. Asami et al (2003) offer that the control value should be
“thought of as a measure of relative strength ... in ‘pulling’ the potential of the system from its
immediate neighbours” (Asami et al 2003: 48.6). Each space is given a shared value, called CVe,
based on the number of spaces it is connected to, called NCn. As described by Shapiro (2005: 52)
“each space gives to its neighbours a value equal to 1/n of its ‘control’”, such that,
𝑛

CV = ∑

1
𝐶(𝑙𝑖)

𝑖=1

The control value for a given space is therefore the sum of the CVe values for all of the
spaces it is connected to. Therefore for Structure A the CVe for the each space is as follows:
Space 0 = 1
Space 1 = 0.33
Space 2 = 1
Space 3 = 1
The control value for space 1 therefore, is CV = CV0 + CV2 + CV3 = 1 + 1 + 1 =3. Since
each other space in the structure is only connected to space 1 each of them has a control value of
0.33.
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All of the calculated values described above are for a single space in the given built
environment. The examples from Structure A are all calculated for space 0. In order to calculate
these values for the other spaces in the structure it is necessary to reorganize the permeability
graph for the space being calculated for:

Figure 3: Illustrative example of j-graph from nodal point 1.

Considering the re-orientation in Figure 3, the total depth of the structure is now
calculated as, TD = (0 x 1) + (1 x 3) = 3. The mean depth is therefore, MD = 3/3 = 1, the relative
asymmetry, RA = 2(1-1)/1 = 0. Repeating this process for each space in the structure will give
different values for each space. The nature of the example Structure A is such that the
permeability graph for the rest of the spaces will be the same as that of space 0 and therefore the
calculated values will also be the same.
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General Terms

Distribution
Distributed/Non-distributed – spaces are originally discussed in the Social Logic of Space
(Hillier and Hanson 1984), in reference to a discussion of spatial formation, from local rules to
global forms. The authors addressed the question of whether a spatial form could be derived
from the aggregation of a local rule and whether or not this can be compared to real life forms.
They identified two main ways in which global forms can develop: as the aggregation of local
rules, or due to the superposition of a higher order on the system. A global form developed
according to the former rule is called distributed, because the global structure is distributed
throughout each primary cell. Global forms developed according to the latter rule are called nondistributed, because they are resultant by means of a single cell impacting the rest. The terms
distributed and non-distributed are also used to describe spatial relations in a justified
permeability graph, distinguishing between spaces with more than one, or only one space that it
is controlling access to others. Complexes that are highly distributed therefore have multiple
routes for accessing a single space. This relationship is often manifested in justified permeability
graphs in the form of ring connections of spaces.

Symmetrics
Symmetry/Asymmetry – spaces are originally mentioned in the same discussion of spatial
formulation, in the Social Logic of Space (Hillier and Hanson 1984), as distributed and non-
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distributed spaces. A space is said to be symmetric to another if it has the same relationship, that
is to say that space A is to space B, as space B is to space A. If that is not the case then it is said
to be asymmetric. The most popular form of an asymmetric space occurs when one space is
enclosed within another, in which case A is not to B, as B is to A. The terms symmetric and
asymmetric are also applied to the description of spatial relations in justified permeability
graphs. In this case a system of spaces is said to be symmetric if spaces have direct access to
other spaces without having to pass through one or more intermediate spaces, and asymmetric if
the relationship between spaces is indirect. In justified permeability graphs these forms are
described as ‘bushes’ and ‘trees’ respectively. The symmetric ‘bush’ will usually feature a single
space, with multiple spaces connected to it, while the asymmetric ‘tree’ will usually feature a
number of spaces connected in a line, whereby each space must be passed through in sequence to
access the next space.

Justified Permeability Graphs
J-graphs – are restructured, visual representations of the overall depth of a system of
spaces. One specific space is placed at the bottom, as the root space. All spaces connected to the
root space are then placed on the next syntactic level up. All spaces two spaces away from the
root space are then placed on the second syntactic level, and so on (Klarqvist 1993). Justified
permeability graphs are often distinguished in terms of their overall form. Tree-like graphs have
the majority of nodes far away from the bottom node. The mean depth of these graphs is often
high and they are described as being deep in character. Bush-like graphs have most of their
nodes near the bottom of the graph and are described as being shallow.
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Axial Line Analysis
Axial Lines – are contiguous straight lines from one point to another within a built
environment. They are often described as being sight lines, however while they do represent
lines of space uninterrupted by the structure, they do not account for atmosphere or visual
interruptions not inherent to the structure. Axial lines are often represented on axial maps, which
depict the least number of axial lines needed to cover all convex spaces in a layout (Klarqvist
1993). In other words they represent the longest axial lines in a structure. Fewer axial lines in an
axial map denote an open and well connected space.

Convex Spaces
Convex Space – is “a space where no line between any two of its points crosses the
perimeter” (Klarqvist 1993: 11). Traditionally, convex spaces are differentiated by choosing the
fewest and fattest spaces to fill a plan (Markus 1993: 14), however several studies have ignored
this rule in favour of more useful means of differentiation (eg. Markus 1993; Hanson 1998;
Dovey 1999, 2009). In particular, Bafna (2003) used architectural labels to set boundary
conditions for convex spaces. Like axial lines, convex spaces can be organized into a map
depicting the nature of space in a built environment. Convex maps depict the least number of
convex spaces, and connections between them, required to cover a layout.
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Intelligibility
Intelligibility – describes how far the depth of a space can be understood, from within the
built environment, based on its number of direct connections. In other words, what can be
understood about the relation of a space to the global structure from a point within that space.
Intelligibility is characterized as a second order measure of space, as its calculation is correlation
based on the first order measures of space connectivity and integration (Klarqvist 1993).

Space Syntax in Archaeology

As noted by Cutting (2003) one of the major difficulties with applying space syntax
analysis to archaeological material is the often incomplete preservation. Additionally,
archaeologists lack the ability to observe interaction of peoples on their sites to compare against
the analysis, a common practice in modern space syntax studies. Despite these difficulties
archaeologists have utilized space syntax analysis to understand socio-spatial relationships on
archaeological sites, to greater and lesser degrees of success.
Sally Foster (1989), in a similar fashion to Hillier and Hanson (1984), makes use of
access analysis (very similar to the gamma analysis of Hillier and Hanson 1984) for her
interpretation of Scottish houses. She does not utilize the quantitative potential of space syntax
analysis, but merely looks at the ‘general shape’ of spatial orientation. Confusingly she combines
a kind of line sketch of the perimeter structures with an access map (j-graph) of the interior. Not
only does this render inoperative any use of space syntax, but confuses the reader (and researcher
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for that matter) with illegible graphs. Despite this lack of understanding Foster (1989) still uses
space syntax terminology to describe her analysis. In a similar use of space syntax, Fairclough
(1992) resurrects the ‘plan structure’ approach of Faulkner (1958, 1963). Fairclough identifies
the analysis of planning diagrams as, “a room’s relationship to another [is] often determined, for
example, not by physical location but by access to and from other related rooms.” (Fairclough
1992: 352; emphasis is mine); a statement that could be used interchangeably for the gammaanalysis of Hillier and Hanson (1984). In this way, while Fairclough (1992) denounces the
application of space syntax, he engages with a virtually identical form of analysis.
Bonanno et al (1990) on the other hand analyse ‘justified access maps descriptively’
rather than using the space syntax quantification, in their study of monumental architecture on
the island of Malta. They examine the growing complexity (more rings and trees) of a system,
and infer an analogous increase in the complexity of the society. Similarly, studies of the spatial
context of feasting on Minoan Crete by Letesson and Driessen (2008), and of the Chacoan
houses of Guadalupe by Van Dyke (1999) utilize j-graphs in a descriptive way; however, these
studies engage the language of the Social Logic of Space (eg. distributedness/nondistributedness; symmetry/asymmetry).
Bustard (1999), Thaler (2005), and Parmington (2011) have attempted to engage more
rigorous space syntax method. Bustard (1999) calculates the depth of Chacoan Great Houses,
and uses the resultant data to construct the ordering of spaces (according to depth), creating a
kind of genotype DNA. Thaler (2005) conducts a similar analysis on the Bronze Age palace of
Pylos, but incorporates axial analysis, calculating integration of each space. Parmington (2011)
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constructed complex j-graphs for Maya palaces, acknowledging degrees of distributedness/nondistributedness and calculating relative asymmetry values for each one.
Finally, a combination of methods has been employed in archaeology, through research
by Clark (2007) and Dawson (2002, 2003). Both employ a combination of j-graphs and axial
lines, as well as a suite of analytical techniques, to understand control spaces, sight lines, and
social interaction within the different structures (Inuit snow houses and northern communities for
Dawson and Byzantine churches for Clark).
There are criticisms of the use of space syntax approaches in archaeology from both
archaeologists and those who apply space syntax to a modern context. One major criticism
relates to the inability of most archaeological projects to engage directly the methods described
by Hillier and Hanson (1984) due to the often incomplete nature of the archaeological record.
Griffiths (2011) disputes these accusations by identifying the beginnings of space syntax and its
roots in diachronic analysis. He notes the focus on performance and ‘description retrieval’ in
Hillier and Hanson (1984) to understand spatial morphology; an inherently diachronic action.
Additionally, he draws attention to the many references to ‘time-space descriptions’ in several
foundational space syntax texts. Furthermore, technical analyses, such as axial line and convex
space analysis, are inappropriately theorized as being synchronic, as both techniques relied on
diachronic examples for their construction. A final point made by Griffiths (2011) is the
dichotomy of the analytical perspective between modern applications of space syntax in
architecture and urban planning, and that of archaeology.
Current space syntax practices adopt the perspective of the ‘privileged observer’,
removed from cultural and temporal considerations. However, for the archaeologist a vantage
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point of privileged observer is no longer tenable, and for most not preferable. As such
applications of space syntax in archaeology will inherently require an adaptation of space syntax
techniques and methodologies to the archaeological record.

Space Syntax and the Analysis of Shipboard Culture

Houses and Ships
As demonstrated above applications of space syntax in archaeology have differed from
those in architecture and urban planning based on the nature of the archaeological record.
Similarly the application of space syntax techniques to ships and shipwrecks requires a very
specific approach. The methods employed in this study were generated through an amalgamation
of traditional archaeological approaches and recent developments in space syntax studies.
To date an application of space syntax techniques to ships has not been attempted,
however the examination of houses and other small structures is very prevalent in space syntax
studies and provides a useful analog for analyzing ships. Space syntax approaches to
understanding houses and households were thoroughly described by Julienne Hanson in
Decoding Homes and Houses (Hanson 1998). In particular, Hanson describes the ways in which
houses can carry cultural information in their spatial configuration and cultural considerations
behind the allocation of household artifacts within the interior of a house. Additionally she
introduced the mechanisms through which this information can be accessed, specifically justified
permeability graphs and computer-aided analyses. These tools have been applied and tested on a
number of different house structures over the last few decades (Aldrigue and Trigueiro 2012;
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Amorim 1997, 2001; Bellal 2007; Bellal and Brown 2003; Çil 2007; Kirsan 2003; Monteiro
1997; and Unlu 1999), resulting in a cohesive and reliable approach to investigating house
structures.
Ships carry a similar set of requirements as houses for the organization of space. A ship
needs to have separate sleeping and activity areas, an allocated space for food production, and
storage areas. A ship is also a bounded living area whereby the occupants are constrained in their
actions to the immediate space of the ship, likewise a consideration of houses assumes activities
occur within the structure of the house. While occupants of houses can travel outside and interact
in an exterior environment, unlike a ship’s crew, a consideration of the relationship between
spatial organization and social interaction within the structure of the house is necessarily
bounded by the limits of the house structure. In this way it is practical to utilize the techniques
and methods developed through the space syntax analysis of houses in the context of ships.

Space Syntax for Ships
Borrowing from the above mentioned studies of houses I have created a methodological
approach to the study of ships and shipboard societies using space syntax techniques.
Specifically, this approach comprises three basic alterations to traditional house studies:
1) Permeability and Visibility Studies
2) Reconsideration of Convex Spaces
3) Approaches to Multi-Level Structures
Firstly, house studies traditionally engage questions regarding the permeability of rooms
within a structure as well as the relationship between visibility and social relations in a space.
Both approaches can be applied to the study of ships however different characteristics must be
considered than those considered for houses. Visibility within a ship can vary depending on the
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condition of the ship and the particular situation it is engaged in. For instance, a well-kept ship
will have cables, weaponry, hammocks, and various tools well stored for easy access and clear
decks, while a less well-kept ship may have these materials hanging from inappropriate places or
spilling out onto the deck. In this way the quality of visibility throughout a ship is not necessarily
well reflected in the layout of the ship alone, but requires additional information about the
manner in which the ship was kept. These characteristics will vary depending on the preferences
of the individual captaining the ship and so are difficult to track archaeologically. In addition,
visibility will change depending on the situation the ship and crew find themselves in. For
instance, during a conflict the characteristics of naval action limit visibility throughout the ship
due to cannon smoke, falling rigging, and collapsed bulkheads. A consideration of visibility in
the ship must consider these possible scenarios. Through visibility analysis it is possible to
understand the impact of visibility in a ship on the social relations of the crew in very specific
contexts, however due to the considerations mentioned above it was not engaged for this study.
An analysis of permeability within a ship addresses the organization of defined spaces
aboard and the manner in which they are linked to other spaces. Unlike visibility analysis this
approach is less dependent on the particular impacts of a specific captain to the organization of
the ship but rather relies primarily on the layout of the ship. A study of the permeability of a ship
comprises an understanding of the depth of spaces throughout and the integration of spaces
within the ship. This necessitates the definition of spaces for analysis, specifically convex spaces.
The building block of an analysis of finite spaces, within a built structure, involves the definition
of independent spatial units. These units, called convex spaces, comprise areas within which all
locations are mutually visible. A general rule of thumb is that the spaces be as ‘fat’ as possible
(i.e. the length and width are approximately equal; Figure 4), however the type and shape of
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space may dictate a different approach. For example, Bafna (2001) and Aldrigue and Trigueiro
(2012) delineated convex spaces in houses and offices based on functional categories. The
definition of such spaces enables an understanding of the total depth of a space (i.e. the number
of spaces that must be travelled through to arrive at any other space within the complex) and its
depth relative to an external point outside the system (the control space).

Figure 4: Illustrated example of the delineation of convex spaces. In a) the spaces identified
are indeed convex spaces however they are both long and thin, while b) presents convex
spaces selected according to the stipulation that spaces be as fat as possible. (after Morton
et. al. 2012).

For the purposes of this study each ships’ diagram was digitized for convex space
analysis. Employing a space syntax analysis program called JASS (Koch 2004), created at KTH
University, it was possible to import the original plan drawings themselves for analysis. Based
on the constructed division of space in each plan, convex spaces were allocated and ascribed
nodal points. As this form of analysis relies predominantly on the spatial organization of these
areas and not their individual composition it is appropriate to ignore the makeup of each room.
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Convex space analysis, traditionally employed in single level constructions, has been
successfully utilized in the analysis of multi-level structures (e.g. Zhang et al 2012). For the
purposes of this study each deck of a ship has been spatially differentiated as an independent
entity. The convex space associated with the large central area of each deck was then directly
linked to the related convex space of the deck below. The number of gangways connecting each
deck dictated the number of link lines joining them. The gangways themselves were not given a
convex space allocation as they were not areas of activity and congregation but rather of passage.
Each convex space aboard the ship was then linked to the subsequent spaces of direct access
surrounding them. Having created a web of interconnected convex spaces throughout the ships it
was possible to analyze the ships’ layouts according to established space syntax calculations.
It is this approach to examining shipboard societies that I will focus on utilizing in this
study. Specifically I will examine the relationship between depths of rooms in a variety of ships
and the integration of secluded and integrated spaces through an analysis of relative asymmetry.

Constraints, Limitations, Assumptions
As with many studies the above methodology has been contrived based on the constraints
of the material being assessed, the limitations of the program, and certain assumptions about the
results. In order to be precise regarding the construction of the methodology I will outline the
various constraints and limitations I observed and the subsequent assumptions I made.
Firstly, the analysis for this study is constrained by the material record for the ships. The
specific ships for the study were selected based on the integrity of the layouts as well as the
abundance of historical and archival information available for each ship. This choice was made
to facilitate the best possible opportunity to evaluate the effectiveness of this methodology.
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Obviously this represents an inherent bias in the study as not all ships will embody this quality of
information, however the integrity of information for the ships examined in this study allows for
a benchmark from which to adapt this methodology to other ships with a variety of characteristic
information.
Secondly, the application of this methodology is limited in its scope and potential results.
The ships investigated in this study represent a sample set of a specific time period and
nationality. The application of the results herein are therefore limited to the class, time period,
and nationality of the ships examined in this study. It is possible to directly apply this
methodology to another set of ships, however a direct analogy of the conclusions of this study to
ships outside the time period, class, and nationality of the ships examined would be
inappropriate. Additionally, this methodology is limited in its generalist approach to shipboard
culture. The computer-based spatial analysis utilized in this approach creates an evaluation of
socio-spatial relationships based solely on the spatial characteristics of the ship and negates
largely agent generated relationships. As such this approach does not paint an exact picture of
shipboard life but rather produces a framework from which to analyze the particulars of social
interaction aboard a ship. In this way the most appropriate application of this model is as a tool
for questions building rather than a generalist model of shipboard life.
Finally, a number of assumptions were made regarding the archival material analyzed
within this study and the analogy to life aboard the ships investigated. The archival material
recovered for this study related to a variety of ships and time periods. Efforts were made to
ensure that only materials recording events aboard ships of similar size and composition to those
investigated in the study were used for analysis, however this presumes that all ships of a similar
size and time period are necessarily the same. On the contrary the composition of the crew,
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disposition of the captain, and particular mission could have had an impact on differences
between ships of the same class and time period. In order to facilitate comparison within the
study it was assumed that despite these potential differences between ships of the same class the
core systems at play on a naval ship would have been largely similar by virtue of adherence to
Admiralty standards within the navy.

Discussion

Over the years space syntax analysis has evolved and expanded to consider greater
dimensions of space use and construction and has largely succeeded in contributing to the theory
of architecture Hillier called for in 1973. These methods and theories have been mainly applied
and developed in architecture and urban planning, but some forays into archaeology have been
attempted. These applications in archaeology have been successful to greater and lesser extents,
however the cumulative knowledge gained from these applications have shown that the
application of space syntax to archaeological sites can help enrich the interpretations of past
material culture. The particular application of space syntax analysis to this study has been
formulated based on a consideration of both current archaeological applications and
contemporary space syntax studies in the fields of architecture and urban planning. This
amalgamation of techniques and approaches has resulted in a cooperative methodology for
analyzing shipboard societies from ship remains and the historical record.
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CHAPTER 4: HISTORY OF THE BRITISH NAVY AND THE SOCIAL
ORGANIZATION OF SHIPS

“There is nothing – absolutely nothing – half so much worth doing as simply
messing about in boats”
- Kenneth Grahame, The Wind in the Willows

Introduction

In this chapter I will present a formative history of the British Navy, as well as discuss
the technical and social makeup of the navy during the Georgian Period. This will include a
description of events leading to the creation of the formalized navy, from the Middle Ages to the
Tudors, as well as a continued history of naval progress through to the 19th century. The main
naval era of focus, as determined by the ships used for this study, is the Georgian navy. A
description of ship classes and types for this period, as well as their main purposes and functions,
will be described. Additionally, a general overview of ranks and duties aboard ship will be
discussed and a generic look at daily shipboard life will be described.
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A History of the English Navy

The Rise of English Seafaring
It should be noted, before starting, that any discussion of the English navy must
inextricably go hand in hand with a discussion of the English merchant shipping industry. It was
the growth of seafaring techniques and knowledge in the merchant marine that allowed for the
development of English seafaring, and thereby the English navy. Therefore, as this discussion
focuses mainly on those occurrences affecting change in the English navy it should not be
forgotten that these occurrences also had a direct impact on the merchant marine; in some cases
these impacts manifested similarly on the navy and in others very much the opposite.
It would come as a surprise to many that the English Navy, the powerhouse by which the
English conquered a quarter of the world’s surface, did not actually exist as a formalized entity
until the late 16th century; far later than seafaring developments in China (Needham 1971) and
the Mediterranean (McGrail 2001). Prior to this point English shipping existed as a disassociated
conglomeration of fishermen, battling to stay afloat in near shore coves, rarely venturing into
open water. The medieval period in England was characterized by small amounts of mercantile
activity in a few seaside towns, which existed largely outside the grasp of the feudal system in
place for English agriculture. These small and disparate groups would become the forefront of
English shipping and seafaring in the years to come.
One of the earliest accounts of an English seaman is described by Chaucer, in the
Canterbury Tales (Marcus 1961). He describes these early seafarers as mainly coastal hoppers,
running around spits of land to gain access to other coves, but not daring to sail into open waters.
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By necessity these close to shore voyages required very specific and highly skilled navigational
knowledge, acquired through generations of plying the seas. The passing of this knowledge from
generation to generation affected the formation of a seafaring culture associated with the born
and bred seamen of these coastal villages.
The later medieval period saw the growth of these seafaring groups, the beginnings of
deeper sea ventures, and the development of some formalized seafaring terminology. We find
first mention of a master, master’s mate, boatswain, lodesman (later known as a pilot), purser,
steward, cook, and ship’s boy (Wilson 2013). The term master at this time, used similarly as later
periods, described the person in command of the ship as a whole. However, unlike later periods,
the master of the late medieval period was solely a keeper of seafaring knowledge and not a
disciplinarian, often consulting with his crew on the nature of the weather and sea conditions
before embarking on a voyage (Marcus 1961).
Shipping throughout the Baltic and Mediterranean at this point was controlled largely by
the Dutch and Italians, respectively. By 1407 a group of ambitious English seafarers, known as
the ‘Merchant Adventurers’, saw an opportunity to make a profit on the transportation of English
goods to Europe rather than relying on foreign transport to spread their products (Wilson 2013).
Gradually they began plying the waters to the Netherlands and later the Baltic, introducing
England to the international shipping industry. Continued exploitation of the shipping industry in
the Channel and the North Sea led to the beginnings of an extremely profitable trade relationship
with Iceland, in 1412 (Marcus 1961). Not only would this allow English fishermen access to the
wealth of herring in the North Sea, burgeoning an economy that would yield profit for the next
several centuries, but the complex nature of sailing the North Sea would act as a training ground
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for young navigators and seafarers, bolstering the experience of England’s seafaring population.
This progression in English seafaring prowess was slowed briefly during the War of the Roses
(Marcus 1961), in the middle of the 15th century, due to an increase in piracy and a general lack
of governance, but by the late 15th century progress was recovered and English seafaring once
again began to climb.
During the latter half of the 15th century some daring seafarers began undertaking
voyages into the open Atlantic. John Jay the Younger, a merchant of Bristol, dispatched several
groups of ships into the Atlantic in search of the mystical Isle of Brasil, spoken of in English
lore, and fabled to lie off the west coast of Ireland (Marcus 1961). Of the many voyages sent out
none were successful, and the legendary island passed into obscurity. Not all English voyages
into the Atlantic at this time were failures, as in 1497 Italian born Giovanni Caboto, known more
famously as John Cabot, sailed west under the commission of King Henry VII of England and
landed on the east coast of Canada (Wilson 2013); the first European to do so since the Vikings
landed at L’Anse aux Meadows sometime in the 11th century.
During this early period of English shipping and exploration it became clear that the
traditional, English made cogs were not wholly sufficient for these types of voyages. A more
Mediterranean style vessel began to receive prominence in English shipping (Wilson 2013).
Initially the traditional cog was outfitted with an additional mast, giving it two sheets with which
to ply the seas. This was proved to be inadequate and the round little cogs were later replaced
with three-masted ships, built in the Mediterranean style. These sleek ships incorporated a
mixture of square and lateen sails and drew much cleaner lines through the water than the bulky
cogs, and so enabled much easier sailing in the rough Atlantic waters.
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In addition to developments in ship construction and rigging, the end of the 15th century
saw the emergence of a specialized class of ship owners. These wealthy shipping magnates
owned several ships each and profited from the purveyance of cargo alone, not the goods
themselves, engaging English merchants in a true shipping industry (Marcus 1961). In these
debentures, men like John Hawley of Darthmouth, William Soper of London, and William
Canynges of Bristol would lay the foundation for, and become the predecessors of, the great
merchants of the Tudor period.

The Early Navy
The navy, as a formalized entity, came into being during the tumultuous years of the
Plantagenet dynasty (1154-1485). During these years of successive kings, feudalism, and both
internal and external conflict, the need for military supremacy was great. The king himself,
during this time, possessed a small fleet of ships and galleys, used mainly for the transportation
of troops. The king’s ships were supervised by an individual known as the Clerk or Keeper of the
King’s ships, who, with a number of subordinate officials, would form the foundation of what
would later become the Naval Admiralty of England (Marcus 1961). Given the paucity of ships
in the king’s possession however, it was necessary in some cases to obtain more ships to
supplement the fleet. In these cases the king would procure ships and men from the merchant
shipping industry, by way of the Cinque Ports.
The collective of the Cinque Ports represented five of the largest and most prominent
shipping groups in England, including: Hastings, Romney, Hythe, Dover, and Sandwich (Wilson
2013). In return for privileges and immunities, granted by the king, each of the ports were
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required to provide the king with a fleet of 57 ships, equipped with a master, twenty men, and a
boy, for 15 days each year, free of charge. Each of the ports also held sway over a number of
smaller member ports, known as limbs, which were required to contribute to the king’s quota for
each port in exchange for sharing in the king’s privileges (Marcus 1961).
Despite having their own navies kings of this period relied heavily on the support of the
Cinque Ports, which featured prominently in many distinctive English engagements. Troops
were transported in Cinque Port ships for Henry II’s invasion of Ireland as well as during the
Crusades of 1147 and 1190. All fighting ships in action during Edward I’s expedition against
Wales in 1277 were ships of the Cinque Ports, and they also played a prominent role in King
John’s defense of the realm, after the loss of Normandy, during the civil wars of the 13th century.
Most notably however was the heavy involvement of the Cinque Ports during the actions of
Edward III, which earned him the title ‘Lord of the Sea’. During his reign Edward defeated an
invading French force at Sluys in 1340, blockaded the city of Calais in 1347, and defeated a
large Spanish force in the Channel in 1350 (Marcus 1961).
The actions involving the Cinque Ports also led to the creation of the role of Admiral in
the fleet, having first been used in September of 1300 during Edward I’s expedition against
Scotland (Wilson 2013). In this instance Gervase Alard was named Admiral of the Fleet of the
Cinque Ports, as commander of the collective forces supplied by the ports. By the 15th century
however reliance, by the crown, on the Cinque Ports began to dwindle as other shipping groups
began to emerge with larger vessels more suitable for naval conflict, and the fleet of the king
grew in its own right.
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Following the period of use of the Cinque Ports the king continued to supplement his
fleet with that of the merchant shipping service, but also began growing his own fleet, building
larger and larger ships of war. The fleet of the king would grow and shrink several times between
this point and the beginning of the reign of the Tudors. During the Hundred Years war Henry IV
and Henry V maintained almost complete control over the Channel through supplementation of
merchant ships with their own fleet (Marcus 1961). The addition of so many merchant ships
however meant that shipping and naval supremacy could not be mutually maintained during this
time and so the authority over the Channel, enjoyed by Henry V, resulted in an enormous debt
incurred by the crown.
Following his death the fleet of Henry V was largely sold off to various merchant groups,
decimating the royal fleet. Restoration of the king’s fleet was undertaken under the House of
York. During the reign of Edward IV the royal fleet grew to four sizable fighting ships, used in
collaboration with the impressed merchant ships on an expedition against Scotland in 1480,
which in turn grew again to seven large ships during the reign of Richard III (Wilson 2013). This
interim period of decline and growth in the English navy resulted in the king once again
possessing the nucleus of a fighting fleet moving into the Tudor period.

The Tudors
Undeniably the greatest revolution in English shipping, boat building, and navy belongs
to the reign of the Tudor monarchs. During the Tudor period the face of England, as a maritime
nation, experienced a dramatic change (Fury 2012). The Tudors were instrumental in supporting
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an enormous growth in the English shipping economy, construction of vessels of greater size and
more various types, and the growth and formalization of the English navy.
The foundation of this revolution began with the passing of a series of Navigation Acts in
Parliament during the reign of Henry VII, to support the development of English shipping
(Wilson 2013). One such act stipulated that all goods being brought to England must be
transported by English, Irish, or Welsh crews, which helped develop the seafaring prowess of
English crews and bring in revenue to the domestic shipping industry.
A second act sought to stimulate English shipbuilding by offering subsidies to counties
producing merchantmen of 100 tonnes and over, resulting in a substantial increase in the number
of English merchant ships and the cargo capacity of each (Marcus 1961). The English shipping
economy during the early Tudor period relied heavily on continued trade with Iceland and the
exploitation of herring fishing in the North Sea, however the eventual discovery of a route
around the Cape of Good Hope opened trade with India to Britain (Fury 2012). As such most of
the ships built during this period were still in the merchant style and so were used in naval
conflicts primarily as transports for troops and goods rather than open fighting. The style of
English naval warfare during this time can be described as ‘in-fighting’ rather than ‘out-fighting’
(Marcus 1961: 29); the former consisting of boarding a ship and fighting a crew on the deck
while the latter consisted of fighting ship to ship across the sea using cannons.
The ascension of Henry VIII to the English throne saw the dawn of the greatest era in
English maritime history and the true birth of the English navy. In addition to the seven ships
that he had inherited from his father Henry VIII commissioned 24 of his own ships to be built
over the ensuing five years, growing the royal navy to a fleet of 31 warships (Wilson 2013). The
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ships of Henry VIII were built in the traditional transport style of the previous period but with
the inclusion of heavy guns low in the waist of the ship, in the Italian style, creating the first
English warships with broadside capabilities.
Throughout the 16th century the cannons cast by the English were unsurpassed in Europe
(Wilson 2013). In particular the English Great Gun, renowned for its strength and firing distance,
transitioned English naval ships from ‘in-fighters’ to ‘out-fighters’, enabling the destruction of
enemy ships from a distance. This transition in naval gunnery also caused a conversion in the
composition of ship crews as sailors became adept at gunnery and supplanted the army as the
main fighting force aboard naval ships. The introduction of modernized naval gunnery and crew
composition, which would become typical of the English navy for the ensuing five centuries, are
the major characteristics that led people to speak of Henry VIII as the founder of the formalized
Royal Navy.
The first half of the 16th century saw the continued development of the English navy
during three major conflicts between France and England (Wilson 2013). In 1491, the union of
the Duchy of Brittany and the French crown bolstered the strength of the French fleet in the
Channel, forcing Henry VIII to increase the strength of the English navy, ultimately sparking the
First French war in 1512. Allied with Ferdinand of Spain, the fleet of Henry VIII was effective
against that of Louis XII of France, however due in part to the inexperience of English seamen
with the new out-fighting strategy the fleet was hampered by defective organization and tactical
weaknesses (Marcus 1961). By the outbreak of the Second French war, in 1522, the English fleet
had learned much about naval warfare and proved themselves so superior to the French that
direct contact with the English navy was avoided at all costs (Wilson 2013). Throughout the
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three year conflict most of the French fleet remained in defense of home ports rather than stray
into the Channel.
By the 1530s Henry VIII’s disagreements with the Catholic Church resulted in his
excommunication, which in turn led to the estrangement of his Spanish allies (Marcus 1961).
Threat of conflict with a continental coalition spurred the continued expansion of the English
fleet and the building of much larger ships of war. At this time several ships were loaded with
heavier guns for greater range and damage. In addition, an upper tier of guns was introduced to
complement the existing lower tier and add even greater firepower. In the years following the
Second French war an increase in privateering, on the part of the English, was apparent in the
Channel (Wilson 2013). Increased bounties on French and Spanish ships and cargos encouraged
English captains to engage in naval skirmishes, enabling crews to gain experience and become
more adept at the new art of naval gunnery.
The outbreak of the Third French war, in 1544, saw England fighting a war on foreign
and domestic fronts, as France had allied itself with Scotland (Wilson 2013). Despite having to
split its forces between northern and southern fronts the English navy, with the assistance of
privateers, was able to easily dispatch the large French invasion forces threatening Portsmouth
and the Isle of Wight. Having developed a large and highly skilled naval fighting force Henry
VIII established a formal administrative board for the maintenance and supervision of the navy.
Following the conclusion of the Third French war in 1546 the Navy Board was
established under the supervision of the Lord Admiral (Wilson 2013). The administration was
made up of the Lieutenant of the Admiralty, Treasurer, Comptroller, Surveyor, Clerk of the
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Ships, and Master of the Ordinance of the Ships; the essential features of which would remain
constant until the early 19th century (Morriss 2011).
The growth of the fleet during the 16th century, development of superior naval tactics and
weaponry, and the establishment of a naval administration brought England to the forefront of
naval supremacy. By the end of the reign of Henry VIII England had the makings of a fleet that
would lead them to explore and colonize almost a quarter of the earth’s surface.

The Age of Expansion
Columbus’s early voyages to the New World, as well as Magellan’s circumnavigation of
the globe advanced the status of both Spain and Portugal as major nations in oceanic travel;
Portugal in particular rising to become the premier oceangoing nation of the time. Except for a
brief foray to Newfoundland, England was not involved in this early age of exploration (Fury
2012). This stagnation was mainly due to her preoccupation with France and the defense of the
Channel, but also to the concentration of trade voyages being focused up the Thames to London
rather than the oceanic ports of Southampton and Bristol.
The dawn of the Elizabethan period saw England make the jump to the global stage of
oceanic travel. Plymouth began to gain more prominence as a trading port, allowing Atlantic
shipping fleets much easier access to the English mainland. With their eyes set to the east
English ships began diversifying their crews with navigators from Portugal for journeys to India,
in order to learn more advanced ocean going navigation techniques from proven experts (Rodger
2004). The continued success of these voyages, under navigation by Englishmen, saw the
establishment of the East India Trading Company, one of the most important institutions in
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English seafaring history (Marcus 1961). To the west the English slave trade to the Spanish Main
began to flourish, the routes to slave rich areas of Africa having been established during voyages
of discovery to India. The Spanish Main also presented an opportunity for English crews and
captains to practice in naval warfare, as privateering had become immensely popular and
profitable. The most famous and successful of these privateers was Sir Francis Drake, whose
experiences in the Caribbean would later prove invaluable to the crown during the defeat of the
Spanish Armada (Fury 2012).
The potential for resource exploitation in the northern Americas encouraged Sir Walter
Raleigh to attempt to colonize the northeast coast of the continent at Virginia, in 1585 and again
in 1587 (Marcus 1961). In addition, the late 16th century saw the rich fisheries around Iceland
begin to dry up and the beginning of the English exploitation of cod fisheries off the coast of
Newfoundland (Fury 2012). Perhaps the most prominent events in English seafaring at this time
were the great voyages for the discovery of a northwest and northeast passage to the Orient and
India, the Spanish and Portuguese having already dominated the discovery of southeast and
southwest passages. Voyages aimed at the discovery of a northwest passage, during this period,
were made by Borough in 1556, Frobisher in 1576, and Davis in 1585 to 1587 (Marcus 1961),
for whom several areas of the Canadian arctic still remain named. For the discovery of a
northeast passage the dominant English effort was undertaken in a 1553 expedition by the
Muscovy Company. This joint company employed the planning skills of Sebastian Cabot and the
ship mastery of Richard Chancellor and Stephen Borough to maximize the potential success of
the expedition (Mayers 2005). While the complete navigation of either passage did not occur
during this time period, the efforts of these early explorers were instrumental in setting the stage
for later voyages of discovery.
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The Elizabethan period also saw a small evolution in ship construction thanks largely to
the famous English shipwright Mathew Baker (1530-1613), the first person to begin recording
English ship schematics (Fury 2012). These developments involved the inclusion of a fourth
mast for rigging an additional lateen sail, and the addition of a topgallant mast above the top
main mast, to give more sail and stability to the main mast. Under Baker’s supervision the profile
of English ships changed as well, running longer and less tall, for greater speed and better
handling. In particular, the height of both the stern and fore castles was drastically reduced,
making the ships less top heavy, and granting greater stability when sailing close to the wind.
By the beginning of the 17th century the navy was once again in a state of decline. Those
individuals who had contributed the greatness of the administration and operation of the navy
were deceased or retired and were replaced with ineptitude. Many naval crews were paid off and
the proud ships of the fleet left to rot in the shallows and harbours. During the reign of Robert
Mansell, as Treasurer of the Navy (1604-1618) the navy reached its lowest point, allowing
numerous violations of English territorial waters by foreign ships and tolerating high levels of
piracy around the British Isles (Rodger 2004). Despite this decline in the navy the merchant
shipping industry continued to thrive and expand, however in 1604 the end of the Spanish war
brought with it an order by the crown to cease privateering of Spanish ships in order to placate
Spain (Wilson 2013). The result forced many merchant crews, who had once held letters of
marque, into unemployment, and inevitably to true piracy in order to make ends meet. Without
the strong presence of the English navy in the Channel and abroad this unchecked piracy grew on
an enormous scale.
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Despite indirectly contributing to an increase in piracy, the maritime peace with Spain
promoted a new era of exploration and voyages of discovery. England continued to exploit the
fisheries in Newfoundland and Iceland, employing as many as 150 and 120 ships, respectively,
in each area (Fury 2012). Based on the ground work done by Sir Walter Raleigh a permanent
colony was finally established at the site of Virginia in 1607. The arrival of the Pilgrim Fathers
aboard the Mayflower 13 years later promoted the continued colonization of North America and
the Caribbean. Search for a Northwest Passage through the arctic resumed once again with the
voyages of Henry Hudson in 1607, 1608, 1609, and 1610, and William Baffin in 1615 and 1616.
Continued trade with the east saw several English trade depots set up at Surat in 1607, Madras in
1639, Hugli in 1650, and Bombay in 1668 (Marcus 1961). The success of the merchant shipping
industry, in spite of the naval decline, would be thrown into upheaval with the onset of the
English civil war and the rise of the constitutional monarchy.
Under Charles I the navy gradually started to reach a semblance of its former glory,
through the king’s institution of the Ship-Money system (Rodger 2004). Similar to the earlier
Cinque Ports system, the Ship-Money system required foreign and domestic shipping areas to
pay levies to the king for the support of the English navy. While not a sustainable structure, the
Ship-Money system did provide funds for the building of many new ships for the navy during its
use. Discontent of the English populous with the crown, during this period, ultimately led to the
onset of the English civil war. The war brought with it an enormous growth in the navy (Morriss
2011). Both sides of the conflict acquired merchant ships, which were refitted for naval conflict,
to supplement their fleets and gain the upper hand in the Channel.

80

The death of Cromwell and the end of the civil war left the State bankrupt and the
English shipping industry virtually destroyed. With the period of Restoration, following the
interregnum period, the powerful fleet that had been built up in the civil war was harnessed by
Charles II and maintained at full strength (Morriss 2011). Utilizing the system of administration
originally set up by Henry VIII, Charles II introduced regulations on the excessive use of pilots,
gunnery salutes, and workmen in the yards, as well as reorganizing the pay structure to increase
the discipline and efficiency of the Service. Additionally, open conflict between Holland and
France, during the Reformation, opened the way for the English merchant navy to fill the gap in
the trading economy and regrow the merchant shipping industry once again into a strong,
booming market.
The Restoration also saw a reformation in the social makeup of the navy. The former
profile of a captain, born and bred on the sea, was replaced by the concept of the gentleman
captain, born and bred in the courts of high England (Rodger 2004). A dual system of education
was enacted to teach the gentlemen in the ways of seafaring and captaincy, while tutoring the
existing captains into the gentleman’s class (e.g. dining, conversation, etiquette). In addition, the
midshipman, formerly a non-commissioned rank for boys serving under the boatswain, was also
made a gentleman’s rank as a low level officer. This transition of naval officers to the
gentleman’s class meant that captains and officers were now able to function within the
aristocracy and policy makers of society rather than separate from them. The social reformation
within the structure of the navy, for officers and captains, essentially marks the birth of the
modern naval officer.
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The Reformation restored not only the English crown, but the merchant shipping industry
as well. Additionally, the power of the navy, which had been built up over the internal conflict,
was harnessed by the king and transformed into the gentleman’s navy of the Georgian period.

The Georgian Period
Throughout the 18th century, and the rise of the Georgian kings, England continued to
increase its naval dominance. Several wars of succession from 1739-1748 saw England coming
to the aid of Poland and Austria (Marcus 1961), flexing its naval strength against other European
powers. Increased privateering against English merchant ships in the Caribbean and South
America meant the dispatch of English naval fleets to these areas to protect the interests of the
kingdom. In addition, the English navy was required to come to the defense of Sweden in order
to protect their access to the Swedish old growth forests essential to the English shipbuilding
industry. These combined actions served to bolster the English fleet, establishing its supremacy
over the other navies of Europe. By 1746 England was able to maintain strong squadrons in the
Atlantic and Mediterranean allowing them to often go on the naval offensive (Rodger 2004),
capturing foreign ships, and practice efficiency of fighting in a line of battle; a technique that
would be essential to their success in future naval engagements, namely the battle of Trafalgar.
The most prominent conflict for England during the early Georgian period was to take
place not in domestic waters, but in foreign oceans and lakes. In April of 1748 England signed
the peace of Aix-la-Chapelle ending the engagement of naval conflicts with France and Spain, in
Europe (Marcus 1961). The real battle between France and England then began to develop in the
colonies. In the summer of 1756 war was officially declared in the colonies, and the Seven Years
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war began. The war saw England engage France in Canada, the Caribbean, India, and the
Mediterranean. Unlike previous conflicts with France that had devastated the English merchant
shipping industry, during the Seven Years war England was able to maintain its trading success
and continue to grow the merchant marine service, which in turn supported growth in the navy.
The result was such that it took the combined strength of the French and Spanish navies to stall
the British offensive and end the war.
With the signing of the Treaty of Paris, on February 10, 1763, England relinquished
control over several of its colonial assets but retained from France all of Canada, Nova Scotia,
Cape Breton Island, Grenada, St. Vincent, Dominica, Tobago, Senegal, and Minorca, and from
Spain Florida and Honduras (Marcus 1961). Despite a loss in territory the success, for England,
of the Seven Years war was in the development of a strong and powerful navy that rivaled any in
Europe. This strong naval presence would continue for England throughout the Georgian period
and see the nation through the Napoleonic wars (1803-1814) and the famous Battle of Trafalgar.

The Georgian Navy

The Ships
The 1st rate ships of the line were the largest in the world until the dawn of the iron
merchantmen in the second half of the 19th century, and were almost exclusively used for
carrying the flags of the commanders in chief in home waters. There was only ever one of these
ships in commission at any given time and only six were ever built. One of the main
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characteristics of the spatial organization aboard the 1st rates was an extra deck on the stern,
known as the topgallant poop or royal poop, which housed two additional cabins for the master
and another senior officer (Archibald 1968). Normally these men would have held quarters on
the gun deck. This proved to be the only major difference between the 1st and 2nd rates, the latter
of which served mainly as the flagships for the fleet.
The 3rd rates were possibly the most diverse class of ship in the English navy, having four
main types. The class began as a two decked ship with an armament of 80 guns, but the number
and weight of the guns proved to be too much for the size of the ships. The solution was to build
three decked 3rd rates, armed with the same number of guns. This proved disastrous as the lowest
deck was too close to the water to allow the lower gun ports to be open while sailing close
hauled or in bad weather (Archibald 1968). By the 1740s the design returned to a two deck ship,
with an armament of 74 guns. The 3rd rate 74s, as they were known, became the most popular
and longest enduring ship of the line, immortalized as ‘the ship to fight for a kingdom’
(Archibald 1968). The major difference in hierarchical makeup between these and the 1st and 2nd
rates was the removal of three lieutenants, so that there were typically eight aboard a 1st or 2nd
rate and five aboard a 3rd rate (Lavery 1994).
The 4th and 6th rates were generally used to help defend foreign interests in the Americas;
as such they were forced to carry supplies and personnel befitting their more isolated and
independent nature. The 4th rates were formerly ships of the line but were not quite large enough
to maintain that status and instead were considered the largest of the frigates. They were built
more for peace than for war, despite being built during a period conflict, and usually served as
flagships in foreign ports, acting as a sort of admiralty transport and symbol of power (Archibald
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1968). The 6th rate on the other hand was the strong arm of England in foreign ports. As the
smallest ship it was the easiest and cheapest to build and so was often experimented on for new
designs (Archibald 1968). As such there were a large variety of types for this class of ship. In
terms of hierarchy, the position of master and commander was created for the 6th rate, as it was
not necessarily large enough to warrant a full captain (Lavery 1994). There were also generally
only one or two lieutenants assigned to a 6th rate.
Finally, the 5th rates were the most unsuccessful ship in the navy, suffering the same
defects as the three decker 3rd rates, in addition to being very heavy to sail. In light of this they
were often repurposed as troopships, storeships, and hospital ships (Archibald 1968). The design
of the 5th rates changed in 1756, following the capture of a few French 5th rates and the
realization of their clear superiority. These new, adapted, 5th rates became extremely popular as
they were commonly used to raid foreign ports. In these instances the crew was often allowed to
pillage and would be given a share in the ship’s take, making it very profitable to be a crew
member aboard one of these ships (Archibald 1968). In this way the captains of these new 5th
rates did not often have to resort to press-ganging to crew their ships and so did not experience
some of the shipboard discord and mutinies experienced by the captains of other ships.
The crew characteristics generally remained consistent between ship classes, but small
differences may have had a subtle impact on the relationships aboard these ships and the fashion
in which the men would conduct themselves. For example, the larger 1st and 2nd rates would
generally have a high ranking admiral aboard and rules of conduct may have been more
stringently enforced than on a 6th rate operating far from home. Likewise, the larger rates were
mainly used for defense within the channel and never strayed far from home. They were
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therefore usually close to port and ranking officers would be permitted to have their wives stay
aboard the ship (Lavery 1994).

Social Makeup of Georgian Crews
Within the ships themselves the crew was divided in a number of different ways, rank
being the most prominent (Figure 5). However, the tendency to divide the ship into two
homogenous groups of officers and seamen is incorrect. In addition to rank the men were also
divided into watches, messes, musters, and jobs. The admirals were the top ranking officers in
the navy, but did not often go to sea, serving more as administrators than sailors (Rodger 1986).
The highest ranking officer on a ship therefore was usually the captain. Properly the only true
captains were post-captains; however it was common practice to merely call whoever was in
charge of the ship captain. In this way some men referred to as captains may be commanders,
masters, or even lieutenants.
The most junior of these commissioned officers were the lieutenants (Rodger 1986). The
number of lieutenants assigned to a ship varied, but generally related to the number of men
serving aboard. A ship’s company was divided into divisions, each under the command of a
lieutenant and three midshipmen, who were responsible for monitoring the discipline within the
division as well as the health and cleanliness of the men (Vale 2001). The smallest men-of-war,
such as cutters and tenders, would usually be commanded by a single lieutenant. All
commissioned officers were regarded as gentlemen in society and were expected to behave as
such, however it was not necessary for an individual to actually hold the social status of a
gentleman to be considered for lieutenancy (Lavery 1994).
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Figure 5: Illustrative example of hierarchical breakdown of ranks aboard ship.

The next class of officer was the warrant officer. These were men who had received a
warrant into the navy rather than a commission, but who often exercised equal authority to
commissioned officers aboard the ship (Rodger 2004). The most senior warrant officer was the
master, who was responsible for the navigation of the ship. Aboard merchant ships it was the
master who was the captain of the ship. Due in part to his responsibilities and control of the ship
the master often experienced equal respect, pay, and status to that of the lieutenants (Lavery
1994). The other warrant officers included the surgeon, purser, gunner, boatswain, and carpenter.
Of these the purser, gunner, boatswain, and carpenter were considered standing officers, as they
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received a warrant to a particular ship, which they stayed with until the end of their service or the
use life of the ship (Rodger 1986). Although integral to the function of a man-of-war it was noted
that the surgeon was often one of the least fit men to be at sea, knowing very little of seafaring or
sailing.
The purser held the strangest position on the ship, responsible for victualling the ship and
providing other consumable articles. He was in charge of the standard government stores aboard
the ship but also sold other items of value for his own profit. With this balance of power he was
often either loved or hated by the crew, as he was able to provide valuable items to the crew, but
making a considerable profit the crew may turn on him, thinking they had been cheated (Rodger
2004).
The gunner was responsible for the maintenance and acquisition of the guns and powder.
He held a dual allegiance to both the navy and the Ordinance Board, considered part of the navy
where discipline and shipboard organization were concerned but reporting to the Ordinance
Board. The gunner was often given a slightly higher status than the other warrant officers, with
the exception of the master, as many seamen would begin as a gunner with a view to one day
receiving a commission as a lieutenant. On small ships the gunner was often called upon to
monitor one of the watches (Rodger 1986).
The boatswain was responsible for managing all activity associated with seafaring, other
than the rigging, sails, and ground tackle. It was necessary for the boatswain to account for all of
the sailing stores to the Navy Board and as such was one of the few warrant officers required to
be literate (Rodger 1986). The final warrant officer was the carpenter.
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The carpenter often started his career on land, working in the ship yard, to learn his craft,
and once aboard a ship was responsible for the maintenance of the hull, masts, and spars of the
ship. His was one of the most knowledge-intensive jobs on the ship and integral to the ship’s
survival, as such he was often one of the most respected non-seafaring men onboard (Rodger
1986).
Between the officers and the rest of the crew there was a fairly ill-defined and
inconsistent group of men known as inferior officers. These men did not really have an officer
status, but were differentiated from the ordinary seamen by special skill sets they possessed.
Some typical inferior officers were the armourer, gunsmith, sailmaker, cook, surgeon’s mate, and
master-at arms (Lavery 1994). The midshipmen and master’s mates were also included among
the inferior officers, but were considered of a slightly elevated rank as they were usually young
men being groomed for commission as a lieutenant.
The remainder of the crew, holding the official rank of ratings, were divided into
landmen, ordinary seamen, able seamen, and petty officers. The position of landman, ordinary,
and able seaman usually reflected the number of years at sea and subsequent experience (Lavery
1994). The position of petty officer was usually given to ratings that were in charge of a group of
other ratings, such as the head of a topsail group (Rodger 2004).
In addition to official ranks and jobs the men aboard a ship were divided into seamen and
idlers. Seamen were those men whose jobs had to do with the sailing of the ship while idlers
were specialists who generally had little experience sailing (Vale 2001). Commonly idlers were
the carpenter, purser, surgeon, and the subordinates, or mates, who would assist them. Idlers did
not stand watches and so conducted a relatively normal life, working during the day and sleeping
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at night (Rodger 1986). Seamen on the other hand were divided into starboard and larboard
watches, which would alternate watch periods. According to official naval doctrine there were to
be three watches, but many captains thought this would leave too much downtime and encourage
sloth and laziness (Lavery 1994). Watches were generally four hours long with the exception of
the two two-hour dog watches, between four and eight in the evening, which would switch the
rotation of the watches (Rodger 1986). Time was kept by turning a half hour glass, with a bell
being rung on each half hour, so that one watch was eight bells long. Each sea day began at 4am
when the first watch would begin the day by ‘holy stoning the deck’, a process that included
rubbing wet sand on the deck with a stone to keep the wood from getting slippery (Frykman
2009). The day would be recorded at noon when the officer of the watch would use his sextant to
make noon and record the ship’s position. The cycle of a sea day was therefore made up of seven
watches. During a watch the men would be divided into task groups and carry out work on the
ship.
The working seamen on the ship were divided, based on where in the ship they worked,
into topmen, forecastle and quarter deck men, and waisters. The topmen were the smartest, most
able, and most courageous men on the ship, responsible for going aloft to work the topsail
rigging, and as such commanded great respect among the seamen (Lavery 1994).
The forecastle and quarter deck men on the other hand were usually very skilled sailors,
but not fit enough to be topmen. These were usually made up of the older seamen aboard and
were responsible for jobs on the forecastle and quarterdeck. These tasks were usually those that
required a great deal of knowledge about the sailing of a ship and could include setting the lower
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rigging and tackle, raising and lowering the anchor, and managing the steering column and
quarterdeck guns (Vale 2001).
Finally, the waisters comprised the less skilled seamen and those being punished. The
term ‘waisters’ did not refer to the men being a ‘waste of space’ but rather that the majority of
their responsibilities took place on the waist of the ship, between the forecastle in the bow and
quarterdeck in the stern. These responsibilities did not usually involve much thought or have a
huge impact on the effective running of the ship, but required a fair amount of brute strength
(Rodger 1986).
During conflict the ship’s crew was divided into action groups according to a quarter bill.
This bill would stipulate where each individual would be stationed and what his job would be
during a naval conflict. Generally crews were divided into a small arms team, gun crews, and
carronage crews (Vale 2001). Small arms crews were usually made up of the marines aboard
ship as well as handpicked men whom they trained for action as part of a boarding party. In
terms of the gun and carronage crews each gun was manned by a crew of twelve men and each
carronage by a crew of five men. Each member of a gun or carronage crew had a specific
responsibility, such as gun captain, rammer, handspike, loader, or runner (Vale 2001).
The most informal division amongst the man was that of the mess. Generally captains
would let the crew choose their own mess groups, as it was not integral to the running of the ship
and it fostered respect for the captain. A mess group ate together at tables slung up between the
guns. Each member of the mess would take a turn as ‘cook’ of the mess, collecting each
crewman’s allotted rations from the steward and ensuring they were cooked in the galley before
delivering them back to their messmates (Vale 2001). Among the seamen and ratings the mess
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groups transcended naval rank and job aboard a ship. Usually made up of a group of friends,
mess groups commonly comprised topmen, waisters, or idlers all in one group.
The officers on the other hand would mess amongst themselves. Generally the
commissioned officers would mess in the wardroom while the warrant officers messed in the
gunroom. The captain would usually eat in his dining room although it was often customary for
him to dine in the wardroom or gunroom when invited. These invitations would often be
reciprocated for those officers who had a close relationship with the captain or had distinguished
themselves in some way.
During the rare free time, when not on watch or sleeping the crew spent most of their
time on the gun deck. Hammocks were slung fore to aft over the guns and ran four deep. Each
was fourteen inches wide, but each hammock alternated watches so that there was usually about
twenty eight inches between one man and the next (Rodger 1986). During the day the hammocks
would be rolled up and stored in netting troughs lining the forecastle and quarterdeck, which
would provide a minimal amount of cover from small arms and musket fire during combat.
While at sea the gun ports would be closed, as they were only six feet from the water line, in
order to prevent water seeping into the ship. Even with the sails sometimes offering a breeze
below, the gun deck was usually dark with little air movement. Despite the obvious discomforts
associated with smell and lack of light many sailors tended to prefer this environment after
spending hours in the lofty rigging or on the windy deck (Rodger 1986). To combat the dark
damp environment the men would often dry their clothes by the galley stove (Lavery 1994).
Not all men slept and spent their free time on the gun deck. The more privileged seamen
made up quarters in other areas of the ship. The boatswain and carpenter for instance would
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sometimes berth under the forecastle where heat from the galley would provide warmth and the
gun ports were high enough above the water to be opened while at sea (Rodger 2004). The purser
and the surgeon often berthed on the orlop deck where they could be mindful of the ship’s stores
and medical supplies. Most senior warrant and inferior officers were often given the gunroom as
a berth, for its additional privacy (Rodger 1986).

Differences between the Naval and Merchant Service
As described above, the early development of the English navy relied heavily on the use
of merchant ships for battle. As such, similarities can be found in the ship types and crew
makeup of both naval and merchant ships, but certain differences still do exist. The development
of a formalized English navy and the emergence of the line of battle as a naval tactic, in the 17th
century, excluded merchant ships from the frontlines of battle, however as they were often
involved in naval convoys it was still necessary that they be familiar with naval fighting tactics.
If the navy was defeated the merchant vessels would be called upon to defend the kingdom
(Barbour 1930). During the reign of Elizabeth I lines between the merchant fleet and navy were
blurred once again as the queen preferred to employ merchant privateers to attack Spanish trade
routes, rather than the ships of the royal navy (Ireland 2000). As such, most merchant vessels of
the time were armed and armoured as the navy would have been. The potential need for
mercantile vessels to join the heat of battle also necessitated a certain understanding of naval
procedure and tactics among the merchant corps. The duality of merchant ships was also
reflected in parliamentary policy of the time, whereby the Navigation Act of 1663 stipulated that
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merchant ships, built as ships of force, would be given bonuses in the form of remission of
customs duties (Barbour 1930).
Due to the nature of the environments in which they worked, ocean-going and
Mediterranean trade vessels resembled men-of war in nearly every way. During the reign of
Charles II there was a slight difference in the burthen of the 1st and 3rd rates of the King’s navy,
weighing between 900 and 1,400 tons, and those of the merchant marine, weighing between 400
and 800 tons (Barbour 1930), the cause of which may have been the overloading of armament in
naval ships of the time, whereas merchant ships carried the standard allotment of guns for that
class of ship. However, during the same period the 4th and 5th rate ships were virtually identical
in size and armament to those of similar class in the merchant navy. It was noted that if the ships
of these classes were not flying the King’s Jack the only factor distinguishing them as ships of
the royal navy would be the elaborate decoration on the stern castle of the vessel (Barbour 1930).
This similarity was utilized famously in the ‘The Far Side of the World’ novel of Patrick
O’Brian, when Captain Jack Aubrey of the HMS Surprise was able to lure a vastly more
powerful French ship into combat, with the weather gauge at his advantage, feinting as an
English whaler by not flying the King’s Jack.
The environment in which these merchant vessels travelled also had an impact on their
armament. The world of naval trade was divided into Western and Eastern ports. The ports of
Northern and Eastern Europe traded mostly in domestic wares and foodstuffs, while those of the
Levantine ports of the Mediterranean, the Canaries, Madeira, Guinea, and the East Indies were
engaged in what was known as the ‘rich trades’, seeing ships forced to run heavily armed into
these waters for fear of attack (Barbour 1930). At the time one of the largest threats affecting
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merchant ships were the pirates on the Barbary Coast of North Africa, the gateway to the rich
trading areas in the east.
By the beginning of the 19th century the relationship between merchant and naval ships
had changed. Years of war on the high seas had taken a toll on the sailing populations of nearly
every naval power in Western Europe. By the 1780s both the French and British fleets were in
need of manpower equivalent to all domestically available supplies, essentially stripping the
merchant workforce of all capable seamen (Frykman 2009). The merchant force was therefore
reduced to those either too old or too young to sail in the navy. During the Anglo-Dutch war,
1780-1784, the Dutch navy was barely able to scrape together two-thirds of the manpower
required to run their navy, and Sweden regularly suffered shortages of naval men during its war
with Russia, 1788-1790 (Briujn 1993). The navies of Western Europe began recruiting foreign
born workers, such that in the English navy it was recorded that the HMS Hermione had a
compliment of 50% English sailors, 20% from the British colonies, 20% from Ireland, and 10%
from eleven other countries around the Atlantic rim (Frykman 2009). In the Dutch navy some
crews were made of up to 70% foreigners, to the point where one captain complained to the
admiralty that he could not understand the majority of his officers. To make matters worse the
English Quota Act of 1795 forced each English country and colony to submit a number of
‘quotamen’, based on their population, for service in the English navy. As most qualified seamen
were at this point either already enlisted, or dead, the majority these men were landmen with no
sailing experience (Frykman 2009).
The navy and merchant force responded to this difficulty in very different ways. A
change began to occur in the construction of merchant vessels of the time. As the use of privateer
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ships had fallen off toward the beginning of the 19th century, merchant ships were no longer
required to run heavily armed, and many were arming solely for personal defense. The most
useful defense in these cases was the ability to run away. The merchant fluit style ship was
developed for just this purpose. Commonly made up of only one deck with a closed hold, these
ships were extremely long (often 4-6 times their width) and featured no forecastle, roundhouse,
or decoration (Barbour 1930). Furthermore, the design combined a very steep rake with a
rounded bow and stern, giving the ship a sleek look below the waterline but bulbous cargo space
above. These ships proved to be very fast, while still capable of carrying a large merchant cargo.
Despite an ocean-going capability these ships were largely employed for trade in the
Mediterranean (Barbour 1980). Additionally, the rigging on ocean-going merchant ships was
compartmentalized and simplified so that there were fewer mechanisms involved in shifting
sails, allowing the crew to rely more on brute strength than seafaring skill (Frykman 2009). This
enabled the merchant force to make use of the less skilled work force being employed at the time
without sacrificing sailing efficiency. In the navy, however, the situation was much different.
The increased reliance on large, heavily gunned ships required an additional increase in man
power (Frykman 2009). As the navy continued cramming more guns and men aboard the ships,
the large rates, already difficult to sail under normal circumstances, became even more difficult
to sail efficiently, and the lack of an experienced seafaring crew made this task all the more
difficult.
By and large the crews of merchant and naval ships were roughly similar, however it is
clear that there existed a much less stringent hierarchical structure in the merchant marine.
Additionally, the ships of the navy were often much larger and more heavily armed than those of
the merchant class. In the early years of the English navy these differences appear less drastic,
96

but as time goes on and the formalized navy grows, the difference between naval and merchant
vessels does as well.

Discussion

The British Royal Navy emerged from humble beginnings. The knowledge and skills that
eventually made England one of the most powerful navies in the world were learned from a
number of different nations and developed over time. The royal navy was birthed from the
English merchant service and at different points throughout their histories these factions were
used interchangeably, but over time the ships and functions of these divisions slowly grew apart.
Regardless of which service a person was engaged in the crews of these ships comprised a
heterogeneous mix of individuals and classes. All of these characteristics contributed to the
development and emergence of what is undeniably one of the most historically prominent and
renowned navies in the world.
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CHAPTER 5: ETHNOHISTORY OF THE ENGLISH NAVY

“They that go down to the sea in ships, that do business in the great waters,
these see the works of the Lord and his wonders in the deep.”
- Psalms 107: 23-24

Introduction

In this chapter I present various nuances of life aboard British naval and merchant ships
of the 18th and 19th centuries through the analysis of archival materials. These documents come
in the form of personal journals, log books, crew manifests, and formal watch, quarter, and
station bills both of the royal navy and particular to individual ships. Each document was
systematically analyzed according to its relevance to social relationships and life aboard ship. In
particular, any document that had the potential to contain information describing aspects of life
aboard a ship similar those examined in this study, or stories describing unusual social behaviour
aboard a ship was reviewed thoroughly. Portions of interest were either recorded in notation or
photographed for later analysis. Selection of appropriate documents was done according to
relevant keywords listed in the library archive. In cases where documents associated with a
specific ship from this study were available all documents were reviewed thoroughly. Every
document in the collection labelled as ‘personal journals’ was thoroughly reviewed. In addition,
quarter, station, and watch bills were scrutinized for information related to the movement and
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berthing of ships’ crews. All archival material was obtained and analyzed, with permission, from
the British National Archives at Kew and the Caird Library at the National Maritime Museum in
Greenwich.
The purpose of this chapter is to examine specific descriptions of actions aboard ship,
within the ethnohistoric literature, in order to identify unique and personal occurrences to add to
the image of shipboard societies. These specific occasions will aid the human component of the
study and lend an element of personality to the model.

Types of Archival Documents

The majority of archival documents examined in both archives comprise both formal and
informal log books. Despite some variations, the majority of these types of document follow a
very similar form.
Formal logs (Figure 6) are most commonly associated with the Royal Navy and were
usually recorded by the captain, lieutenant, and master. Midshipmen were often required to
record logs as well, but it seems that these were more meant as a training exercise and were not
actually included in the formal logs of the ship. The logs of the captain, lieutenant, and master
took the same form and recorded much of the same information, differing only in items pertinent
to their specific post. The captain, for example, would often record information to do with
communicating between ships in the fleet, actions of the crew, discipline, and general notes on
items to be procured for the ship. The lieutenant, on the other hand, would record information
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regarding the people under his immediate station, and the master with the course plotting of the
ship. All three officers would record information to do with the heading, weather, and state of the
ship.

Figure 6: Example of formal naval log entry (Used with Permission National Maritime
Museum: HIK/102).

Informal logs (Figure 7) are most commonly associated with ships of the merchant class,
and those of individuals aboard naval ships not involved in recording formal logs. Similar
information is recorded in these logs as in formal naval logs, but in a much less standardized
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practice. Weather, heading, state of the ship, occupations of the crew, etc. are all recorded in
informal logs, however additional importance is given to more personal items such as drawings
and sketches, maps, and accounts of personal encounters with crew members. Logs recorded by

Figure 7: Example of an informal naval log entry (Used with Permission NMM: LOG/C/4).

waisters or idlers aboard naval ships may include information regarding the weather and heading
but will often give particular attention to how they spent their time on the ship, or to recording
passing information regarding the flora and fauna encountered during a voyage.
In addition to logs of a journey many ships will also carry with them a manifest or bill
detailing the procedures for running the ship (Figure 8). These are mostly associated with naval
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Figure 8: Example of a quarter bill for a ship of the British Royal Navy (Used with
Permission NMM: SPB/7/1).
vessels and may be the result of documentation from the naval administration or an
admiral/captain’s specific orders for a ship. Commonly these bills are broken down into Station
Bills, detailing positions for different stations on the ship, Watch Bills, detailing the division of
the crew into watches and their duties, and Quarter Bills (also called Action Bills), detailing the
station and duty of each man when the ship is beat to quarters and engaged in naval action. These
documents contain a tremendous amount of detailed information regarding the allocation of
labour aboard a ship, in different situations.
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Finally, there are also documents that have no relation to logs or the running of the ship
and come in the form of personal journals of voyages (Figure 9). These documents may discuss
an individual’s job aboard a ship, their account of a voyage, personal information and letters,
maps, sketches, poems, or any other number of things an individual would have chosen to
document. Journals often follow no preordained form whatsoever and often feature scribbling of
information in the margins and notes to themselves. While these documents are not of particular
use for obtaining specific information about a ship or voyage they are little gems of personal
interest, offering an often lost and overlooked connection to the past.

Figure 9: Example of a personal journal (Used with Permission NMM: JOD/7).
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Archival Documents

Although many of these documents offer similar information on particular voyages, the
details of these documents are particular to each voyage and will be offered in context of their
specific journal or log, rather than as a collection of similar accounts. The information portrayed
from each document is an excerpt of data pertinent to this dissertation. Additional information on
specific voyages should be sought from the National Archives or the National Maritime
Museum.

Commodore George Anson’s Circumnavigation
Commodore George Anson is known most famously for his ill-fated circumnavigation of
the globe in the years 1740-1744. Although ultimately successful, the difficulties encountered
during the voyage, particularly in rounding Cape Horn, saw Anson’s fleet reduced from eight
ships to one crippled ship. The account of this voyage was recorded by Laurence Millechamp,
purser aboard the sloop Tryal of Anson’s fleet, who wrote in a narrative style depicting events of
the journey in a personal journal. Being an idler aboard the ship, and not intimately
knowledgeable about sailing, Millechamp focuses his narrative on the plight of the crews of each
ship and the dangers of the voyage. In particular he gives a detailed account of one of the more
famous rituals in the English navy, the Crossing of the Line, whereby crewmen who had not
crossed the Equatorial Line before were subject to an induction ceremony to join this illustrious
club. Millechamp describes the event:
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“...until the Twenty eighth when we crossed the equatorial line, and there, as it is customary, such persons
as had not crossed it before were obliged to par their bottle and pound or be Duckt. The bottle and pound is
a bottle of brandy or rum and a pound of sugar, with which forfeitures the seamen make merry. The
Ducking which is inflicted on those who either through poverty cannot, or being able, obstinately refuse to
pay the forfeit, is performed by hoisting the man from the deck to the main or fore yard (by lashing and
tackles prepared for that purpose) and letting him fall loose over head and ears in the water. This they
repeat five or six times till the offender is as wet as a drowned rat. They then take him in, and as he has
contributed so much to their mirth, they suffer him to partake of their liquor till he is thoroughly drenched
both inside and out.” (National Maritime Museum: JOD/36)

Elsewhere in the journal Millechamp describes a traumatic event in which a crewman
was lost at sea while trying to reef the topsails in a terrible storm:
“...the wind...blew very hard, so as to oblige us to take two reefs in each topsail; the Tryal had eight men
for that purpose on her main top sail yard; when the wind increasing it carried away the head of her
mainmast, with all the rigging, topmast, yards and sails, seven of the eight men who were on the topsail
yard and fell overboard with it were saved; but one Mr. Coombes, being unfortunately entangled among the
rigging, was cut away with it, and drowned.” (NMM: JOD/36)

In the process of rounding Cape Horn the Tryal was separated from the rest of the fleet
and suffered tremendous misfortune both in sailing and health of the crew. Millechamp notes
that at some points there were barely enough men healthy enough to crew the ship, such that
“sometimes we had no more than the captain, lieutenant, surgeon, myself, and two boys with
now and then one marine, to work the sloop, mend the sails, bury the dead, and do the more
servile offices” (NMM: JOD/36). By the tireless efforts of the remaining healthy crew members
the Tryal was able to limp into the protected area of a cove, on the west side of the Horn, and
remove the sick crewmen from the ship in an attempt to rehabilitate them on shore. They were
met here by the Centurion, who had also suffered the same fate around the Horn, and discovered
that the sickness of their crew had been compounded by the space aboard the Tryal. Millechamp
notes their encounter with the Centurion:
“When we came to compare notes we found that the Centurion had met with her share of misfortunes too,
though the size of the ship afforded them much better conveniences and the number of men on board made
it not so sensibly felt as in the sloop.” (NMM: JOD/36)
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The account of Anson’s voyage, recorded by Laurence Millechamp, describes many
useful aspects of life aboard ships of several classes. In addition to the notes on social life aboard
the ship, one of the most interesting aspects of shipboard life identified within the document is
that of the impact of ship size on the well-being of the crew. During times of sickness or strife it
appears that the crews of larger ships were able to withstand the hardships better than those of
the smaller ships, due largely to the difference in space and spatial distribution. It is possible that
this effect of space would have had an impact on other aspects of shipboard life.

Misfortunes of the HMS Lichfield
The diary of John Stimson, a crewman aboard the HMS Lichfield, details the misfortunes
of his ship, as well as the HMS Somerset and an unnamed ship sailing in convoy, and their
wrecking on the Barbary Coast, in 1758. It is unclear as to what exact position Stimson held on
the ship but it is likely that he was an officer of some sort, given that he was clearly literate, and
therefore possibly a member of the lower-middle to middle class. His narrative therefore is likely
representative of one of the more privileged members of the crew. During the catastrophe he
describes a portion of the crew of all three ships survived the ordeal and established a temporary
survivor’s camp on the coast, using materials collected from the wreck (sail, casks, etc.). They
survived for a short time in this way before being captured by a local leader and sold into
slavery. Passing from one slaver to the next, they managed to keep most of the crews together
and eventually obtain freedom back to England.
Stimson’s account of the wrecking and subsequent enslavement reveals two very
interesting aspects of contemporary shipboard societies. Early in the journal Stimson describes
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the wrecking event and the ensuing salvage operation, noting that when the survivors of the other
two ships were discovered it was determined that 20 women and 12 children, related to the
soldiers on the HMS Somerset, were lost in the wreck (NMM: JOD/7). These soldiers were
likely being transported aboard the ship, enroute to British stations in India, and transporting
their families with them. It is often noted that women were permitted aboard naval ships while in
port, particularly wives of officers, but generally speaking these women usually debarked before
the ship was deployed. As it is noted that these women were associated with the soldiers it is
likely that they were not actually incorporated in any way into the population of the ship.
However, the existence of women and children aboard the ship may have had an impact on the
social conduct of the crew, in a similar fashion to having an admiral aboard.
During the enslavement of the crew Stimson notes the continued maintenance of naval
hierarchy. The captain negotiated the appropriation of foodstuffs from the slave master and
controlled the distribution of the food amongst the slaves. He also slept in a separate area from
the main crew, possibly to maintain that hierarchical distinction. In one instance Stimson
describes an altercation between the captain and the crew, while in captivity:
“At night some hands went upstairs in the lieutenants’ room where the captain was and desired to speak
with him he told them he would not be spoke with tonight, he would hear what we had to say in the
morning. As they was coming down stairs, someone called they would have no more beef. The captain
came down stairs and beat several and called to the lieutenant to bring down pen and ink and paper and
took down several men’s names, and told them they was in mutiny, and gave orders to the midshipmen to
stand sentry at the door all night, and to let no one go out. In the morning the captain and all hands being at
the palace to know if we should work or not. The captain took hold on Thomas Willson who had spoke a
little to truly the over night, and carried him to the Grand Alcade, and put him in irons amongst the moors
he then came to our house and mustered all hands and told us he was sorry to see such a spirit of mutiny
among us and asked if we had forgot the Articles of War, he told us that if a ship was cast away, and the
men obedient to their officers their was going on, till such time as the court martial was held. To which the
men answered they hoped he was sensible of their obedience and if they had been guilty of any fault they
was very sorry for it and asked pardon.” (NMM: JOD/7)
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In this passage not only does it seem that naval hierarchy and structure was being
maintained, but the use of such terminology as ‘mustered all hands’ and the reference to the
Articles of War, indicates that the very social structure of the ship was transported, via the crew,
to their current situation.
The continued use of a naval hierarchy and organization, without the structure of the ship,
indicates that a ranked structure pervaded the crew. In the case of the Lichfield it seems that the
force of this strong social structure is largely a military one, and the same situation may not have
befallen the crew of a merchant vessel.

The Diary of Rev. Henry Teonage
Reverend Henry Teonage served as chaplain aboard His Majesty’s Ships Assistance,
Bristol, and Royal Oak, during the years 1675-1695. His journal features a rare look into the
moral life of an English seaman and the English navy.
Aboard one ship he noted the goings on of the men before the ship left port for a long
journey. Although it was never proper for the men to carry on drinking and partying while
aboard ship, some allowances appear to have been made for a bit of indulgence before leaving
port. Rev. Teonage describes an instance of men bringing women aboard before a voyage:
“You would have wondered to see, here a man and a woman.....___ into a hammock; the woman’s legs to
the hams hanging over the sides, or out at the end of it. Another couple sleeping on a chest.” (NMM:
JOD/6)

While bringing women aboard ship was certainly against the rules for the navy, instances
like this show that sometimes a blind eye was turned to the situation. In another instance
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however, it is clear that for the captain, lieutenants, boatswain, and master the situation may have
been different, as Rev. Teonage notes that the wives of these officers were allowed to stay
aboard the ship until it was ready to clear the Downs (modern day Deal in Kent). From this it is
clear that women would have been aboard the ship for a substantial amount of sailing in the
Channel, and in some cases perhaps even exposed to the dangers of attack while in the Channel.
In another passage Rev. Teonage discusses the prominence of prayer and religion aboard
the ships. Many naval captains’ journals note mustering for Divine Service and practicing a
lighter workload on Sundays, although it appears that religion was a luxury and would take a
back seat to the immediate requirements of the Service. Rev. Teonage notes, “No prayer today
by reason of the business of the ship; for we suppose we shall be commanded away suddenly”
(NMM: JOD/6). The inclusion of a Divine Service on Sundays seems to have been typical
aboard all ships of the English navy, however there appears to be inconsistencies in exactly how
this was conducted. In general, it seems that when an admiral or chaplain was aboard the ship the
service comprised a much more detailed and lengthy process, including readings and a sermon,
whereas under a captain the service usually included a recitation of the Lord’s Prayer and a
hymn.

Captain Pearse and the East Indiaman Edgecote
The informal sailing log of Captain Pearse, of the East Indiaman Edgecote, details the
third voyage made by the ship to Madras and Bombay, from 1755-1756. There is no mention of
who the logbook keeper was although the Caird Library speculates that it is possibly that of
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Captain Pearse himself. This journal of a merchant ship provides a much different look at life
aboard ship than that of a naval vessel.
The beginning of the log features a list of all those aboard and the means by which they
debarked the ship, including the sailing crew, passengers, and marines. Unlike the situation
aboard the HMS Lichfield it appears that none of the marines were travelling with families. As
this was a merchantman it is possible that these were marines who were only stationed in India
for a short period and had journeyed back to England to visit family. Of passengers that were not
part of the artillery corps there were 25 aboard (NMM: LOG/C/4), all men. Such a large number
of passengers indicates the possible emergence of a passenger-based shipping industry as early
as 1755.
From the captain’s description of daily conduct aboard the ship there seems to have been
a fairly large distinction between the merchant ships and those of the English navy. The daily log
notes the occupations of the men as generally employed servicing sail, cleaning and scrubbing
the deck, and loading cargo. There is no mention of exercising guns or exercising small arms.
Additionally, there appears to be no Divine Service, and the crew is never mustered by divisions
or quarters, suggesting that the multiple social and functional divisions of the crew, characteristic
of a naval vessel, did not exist for a merchant vessel. This distinction between naval and
mercantile ships is further represented in an incident recorded by the captain on Wednesday
March 19th, 1755, as the ship was preparing to leave Gravesend. He notes that as the pilot came
aboard and the ship was made ready to get underway the crew refused to continue doing any
work until they had received their wages. The problem persisted to the point that the captain and
the ship’s owner, Mr. Motherford, had to come aboard to settle the dispute. It was finally agreed
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that the men would receive their river wages for the trip down the Thames, but no more until the
voyage was complete. The men agreed and the ship got underway.
The occurrence of the men refusing to work until they were paid is completely unique to
the merchant service. In the navy each man understood that they would be paid a stipend before
going to shore, but that this was tightly regulated by the purser and captain. The sailors would
receive their full pay when they were paid off of the ship at the conclusion of the voyage. This
difference in the merchant force may speak to a distinct lack of discipline aboard merchant ships,
or rather the need for the captain to institute governing programs aboard the ship to maintain
greater discipline. Furthermore, the lack of formal organization, in terms of crew divisions, may
indicate that a much more fluid social relationship may have existed for the officers and crew,
and that the continuity of this relationship may have relied heavily on persistent maintenance of
these relationships.

Journal of Henry Wise aboard the Castle Huntly
The journal of Henry Wise, a midshipman aboard the Honourable Company’s ship Castle
Huntly, details a voyage taken by the ship, under the command of Henry Andrew Drummond
Esq., from England to Bengal, Malucca, and China, in the years 1819-1821 (NMM: LOG/C/47).
As a midshipman Henry Wise would likely have been from a family of the middle class and
ascribed the social status of gentleman. The views expressed in his journal are therefore are those
of a privileged life put to sea. According to the crew list in the log the ship’s company
represented diverse nationalities including English, Irish, Spanish, Swedish, Danish, Portuguese,
and American. Also aboard were a number of soldiers from several different regiments, bound
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for Fort William in Calcutta. Similar to the soldiers noted aboard the HMS Lichfield and HMS
Somerset, these military members were also journeying with their families. In the case of the
Castle Huntly not only were the women and children present, but several women gave birth
while aboard. Of particular interest is Mrs. Louisa Simmins who is noted as having delivered a
daughter at sea on February 19th, 1820, and Mrs. Margaret White who gave birth to a daughter
on May 28th and died of child birth related trauma on the same day (Figure 10).

Figure 10: Crew and passenger list from the Castle Huntly showing women who gave birth
aboard the ship (Used with Permission NMM: LOG/C/47).
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All told seven women gave birth while aboard the Castle Huntly, whether at sea or in
port.
Unlike the journal of the Edgecote, Wise notes that aboard the Castle Huntly the crew
was mustered for Divine Service on Sundays. It is noted later that this service was also offered
for the troops and women aboard. Similar to the Edgecote however, there is no mention of the
crew being mustered by divisions or by quarters, but merely that they were mustered. The
apparent lack of structured divisions within the crew of both of these ships likely indicates this as
a trend throughout the merchant shipping industry.
While at sea the log describes the various jobs carried out by the crew. It is noted often
that the men are mostly employed as necessary with the tradesmen being employed as needed,
often under the direction of the boatswain. Rather than having specific titles associated with
specific jobs, or divisions or groups associated with specific tasks it seems that most jobs were
completed as needed under the direction of whoever was most conveniently available. For
example, it is noted that at one point the gunner, and his mates, were employed painting
hammocks and washing parts of the ship. This ad hoc approach to shipboard jobs and
maintenance is completely different from the ordered procedure aboard naval ships.

The Duke of Argyle
The journal kept aboard the Duke of Argyle, a slave trading ship, describes a voyage from
Liverpool to Africa, in 1750, with the goal of procuring slaves for sale. The journal was kept by
John Newton, sailing master, who would later turn from the slave trade to Christianity,
prompting him to compose and author ‘Amazing Grace’. The journal focuses little on the
113

particulars of sailing, instead concentrating on the internal structure of the ship and the necessary
alterations to be made in order to fit the slaves. It is curious to consider that the same man
authoring this document would later become a devout Christian as the views expressed herein do
not reflect Christian charity.
The author describes the Duke of Argyle as a snow, known also as a snow-brig, a type of
ship commonly used for merchant sailing. The snow was a type of two-masted sloop, or brig,
which was often fitted with an extra ‘trysail’ mast aft of the main mast. The main and fore masts
were both rigged with square sails while the trysail mast was often rigged with a small square
trysail, with a boom. This additional sail would have provided additional stability to the ship
when sailing to windward, helping to prevent windward drift.
It is noted that there were women aboard the ship, likely the wives of the officers, but
there is no detailed description of who they are and no further reference to them elsewhere in the
journal. However, it is noted that both male and female slaves were taken. The crew are noted to
have had to move much of the cargo around in the spaces fore and aft so that there would be
room to build the slave quarters. The carpenter was then responsible for building both a men’s
and women’s room for stowing the slaves, as well as a separate place, between the main chains
and the barricade, for the women to wash. The male slaves were washed on the open top deck. It
is interesting to note that on such a small ship much of the space was allocated for slave storage,
where normally the crew would have slept and spent their off time. It is likely that in this case
the crew had to either bunk in corners in the hold, or set up temporary hammocks on the upper
deck. Additional alterations to the ship included moving the galley stove to an area more suitable
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for cooking the large amount of food needed for the slaves and crew. The author notes that the
men:
“Sheathed the fore part of the main mast and the deck between it and the Barricado, and the pumps with
sheet lead so that we may place the furnace amidships with security, which will give us a good deal of
room, and we at length being to have more mouths than our large iron port can boil for.” (having about 65
slaves aboard at this point) (NMM: LOG/M/46)

It appears that the internal structure of the ship was altered intensively in order to fit all of
the slaves. The resultant structure would have forced many of the crew members to sleep and eat
in alternative locations, likely requiring some adaptation of traditional social rules.
It is clear, from the journal that there was a lack of discipline aboard the ship; the author
notes several instances of misbehaviour by the men. One particular instance resulted in three
members of the crew being stapled to the deck, as there was no room for a brig, and off loaded
onto the next man-of-war that the ship met. A page of the journal detailing the composition of
the crew notes that Thomas True, Owen Cavana, and William Lees were all put on board the
HMS Surprise on November 28 (Figure 11). In return the Duke of Argyle received on board
William Lapworth, William Prickett, John Seringer, and John Hymus, from HMS Surprise, to
replace their disobedient crew members.
Based on this account of crewmen switching from one vessel to another it appears that
despite a difference in disciplinary tactics and procedures, as well as division of the crew, naval
vessels and merchantmen must have operated similarly enough to enable these sort of trades. It is
likely that this similarity was based predominantly on the actual act of sailing, but in order for
the new crew members to incorporate themselves appropriately into the ship’s population there
must have existed a similarity in social structure as well.
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Figure 11: Crew list of the Duke of Argyle illustrating the crewmen shipped aboard HMS
Surprise due to misbehaviour (Used with Permission NMM: LOG/M/46).
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Journal of Robert Guthrie
In this journal Robert Guthrie describes his tenure as surgeon aboard the HMS
Seringapatam, from 1831-1832. The journal takes the form of a very informal personal diary, in
which the author made no notes regarding the sailing conditions and only cursory notes about the
occupations of the crew, focusing instead on a description of his time aboard the ship. As a
surgeon Guthrie would have been educated and possibly from an upper middle class family.
Historically however, there was a distinction made between surgeons and physicians whereby
physicians were highly educated members of the upper-middle class who were trained in all
things medical while surgeons were merely required to stitch people back together rather than
dealing with maladies. As such surgeons were sometimes selected from members of the working
lower and lower-middle classes who exhibited useful skills (e.g. butchers, cobblers, tailors, etc.).
As there is no description of which category Guthrie falls under it is difficult to ascribe him to a
class, however his preoccupation with literature while aboard ship would suggest that he is likely
a physician as well as a surgeon. Despite this lack of interest in the workings of the ship he does
make some very interesting comments on the social relationships aboard the ship:
“I have been occupied all day with Napoleon’s life. Dined with Captain today, but he gave us so little wine
that I was obliged to ask one of his guests to take some with me in the gunroom. He is a miserable devil.”
(NMM: JOD/17)

By this account it is apparent that the gunroom was used as a secondary mess room for
the surgeon and higher ranking warrant officers. This practice is also mentioned in the journal of
John Ramsay, master of the Mary, Rose, and Friendship from 1738-1743, where an additional
bulkhead was erected just before the mizzen mast in order that the gunroom offer privacy to the
warrant officers (NMM: LOG/M/83). By this token it appears that the practice of having warrant
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officers mess in the gunroom was not restricted to the navy and spans a lengthy time frame.
Additionally, it seems that the relationship between the surgeon and the captain in this specific
case may have been a strained one, which may have played a role in the surgeon’s limited
involvement in ship activities.
Guthrie notes later in the journal that for four days, as the crew was bringing up cables
and getting ready to make port, he himself was “employed as before with Napoleon’s life”
(NMM: JOD/17); undoubtedly referring to a manuscript of Napoleon’s life that he was reading.
He notes many more moments like this, over the course of the journal, where the other idlers of
the ship are occupied with ship’s tasks while he is occupied with his studies or other work
unrelated to the ship. Whether this apparent separation from the crew is a result of his
relationship with the captain or a more common occurrence in the navy is unclear. It is possible
however that the surgeon, as a more educated member of the warrant officers class, held an
elevated position in the ship’s population that allowed him to distance himself from the general
workings of the ship.

The Wandering Sailor
The journal of the wandering sailor, an autobiography written by William Richardson,
gives an account of the author’s life at sea, from 1780-1819. Born to an English shipping master,
he was destined for life at sea from a very young age and began his career aboard a merchantman
that was owned by a friend of his father’s. His career saw him serving aboard merchantmen and
ships of the Royal Navy, interchangeably, finishing his career at sea as a gunner in the navy. One
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of his largest stints aboard a ship was with the HMS Minerva, aboard which he noted several
interesting instances of social interaction.
Early in his service aboard HMS Minerva Richardson notes that an admiral of the navy
was brought aboard for a portion of the journey. During this time a rule was made by the captain
that there should be no swearing on board the ship on account of the admiral being aboard.
Failure to adhere to this rule resulted in the perpetrator being flogged with the cat-of-nine-tails.
Having several crewmen aboard, fresh in service from the merchant marine, the captain decided
to make this punishment lenient and ordered that only half a dozen lashes would be given with
the cat. Given that this rule was newly made when the admiral came aboard it appears that a
certain amount of cursing was tolerated aboard naval vessels, but was otherwise against the rules,
whereas it seems that swearing was much more common and acceptable aboard merchant ships.
In another passage, relating a voyage to the West Indies, Richardson describes an
instance where a fever broke out among the crew and swept through the population of the ship. It
became necessary to sequester the sick crewmen in quarantined areas. In this case the sick bay,
often a secondary function of the cockpit, and the gunroom were both utilized as quarantining
areas. The indication is that areas must have been somewhat secluded and the access to them
easily controlled, so that the fever would not infect the remaining crew members.
A final instance, noted by Richardson aboard the HMS Minerva, describes in further
detail the social differences aboard a ship when the admiral was present:
“Every evening weather permitting it was customary on the Minerva for the people to have a dance and one
of these evenings the lanterns were lighted as usual and hung on each side of the launch which was stowed
on the main deck in those days and the fiddler on the topsail sheet bits began to play away on his violin, but
no one came out to dance. Bye and bye the gunners wads began to fly about, the lanterns were soon
knocked to pieces, the lights extinguished and one of the wads rolled into the Admiral’s cabin as he was
walking there, the old boy soon knew that something uncommon was going on and sent for Captain
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Whitby, but Captain Whitby did not or pretended not to know anything about it. The admiral’s steward
came in at the time and being asked if he knew what was the matter replied, that he heard some of the men
say, that there was too much dancing at the gangway in the morning 1 to dance any in the evening. The old
admiral saw into it immediately and instead of using severe means as many a tyrant would have done and
perhaps cause a mutiny in the ship, adopted better means he cautioned Capt. Whitby against using the cat
on light occasions and not to use it again without his permission and told him likewise, that if the crew
mutinied, who was to quell them, there being no Kings ship in the country but the Bien Amie and our
own.” (NMM: JOD/156)

The interplay of leadership between an admiral and a captain may have resulted in either
preventing or causing mutiny. In this instance the admiral superseded the authority of the captain
in a very public way, in order to placate the ship’s population. Were the admiral not present, and
the young captain allowed to discipline as he saw fit, it is likely that a mutiny would have
occurred. The fact that the admiral intervened however could cause a rift between the admiral
and captain. If allowed to grow this fission could extend throughout the ship, further dividing the
crew. Furthermore, the admiral was not always present aboard the ship and his tenure was often
short, in which case the captain, whose status among the crew was likely damaged due to the
intervention of the admiral, may not have the full confidence of his men. This degradation of
confidence and respect may have increased the likelihood of mutiny in the future.
In this way the presence of the admiral may have a positive or negative impact on the
population of a ship. It is possible that the structural divisions separating the admiral and the
captain, aboard first and second rate ships, played a role in maintaining the captain’s authority.

The reference to ‘too much dancing in the morning’ is likely a euphemism for flogging. Flogging was usually
conducted at the bottom of the quarter deck gangway by stringing the individual to be punished up against one of the
gratings.
1
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The Sandown
The log of the slaver-ship Sandown details a voyage, under the command of Samuel
Gamble, from England to Africa, and then on to Jamaica, in 1793. The log was kept by Samuel
Gamble himself, both the sailing master of the ship and slave merchant. As a merchant Gamble
would have likely been a member of the lower-middle class, but depending on the wealth gained
from slaving voyages he may have occasionally enjoyed membership in the upper-middle and
upper classes. The account notes the various means in which the men are employed, the maladies
affecting the crew, and the transformation of the ship to take on slaves. Unlike the journals of
other slave ships, the Sandown seems to have employed a slightly different organization of the
crew and ship.
It is noted often that many of the crew were employed at ‘Sunday duties’, particularly the
carpenter and cooper, even on days other than Sunday. The implication is that there was a set of
tasks that were scheduled to be carried out on certain days. Unlike other slave and merchant
ships this indicates that there may have been a more structured social and functional atmosphere
aboard the Sandown. In addition, unlike the reciprocal relationship with the navy, which was
held by the master of the Duke of Argyle, the Sandown seemed to be at the mercy of any naval
ship that passed. In one instance the captain of the frigate HMS Iris removed the 2nd mate,
carpenter, cooper, and one of the seamen, from the Sandown, in order to replace crewmen lost
aboard his own ship. These men were not replaced with men from the naval ship and so the
Sandown was left to fend for itself. In terms of the make-up of the crew this resulted in several
crew members having to take on jobs they were not necessarily qualified for. It seems from this
account that merchant and slave ships were sometimes at the mercy of the royal navy.
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In a similar fashion to the Duke of Argyle it was necessary for the internal spatial
organization of the Sandown to be altered in order to make room for the slaves. Guns and cargo
were moved around in a similar fashion, but an additional note was made in this journal of the
actual dismantling of many of the crew staterooms to build a woman’s room in their place. This
would have dramatically altered the allocation of crewmen throughout the ship and likely relied
heavily on a strong set of social rules to maintain the functionality of the ship. The evidence of a
distinct social and functional organization, mentioned above, may have been a result of this need.
From the log of the Sandown it is apparent that some of the characteristic occurrences
described in the log of the Duke of Argyle are in fact fairly ubiquitous for merchant and slave
trading ships. In general, it seems that the crew of a slave ship needed to be adaptable to change,
whether in the distribution of space aboard ship or the make-up of the crew. Both factors would
have necessitated a strong set of social rules and regulations to maintain order in both the crew
and slaves, as the layout of the ship appears to have been subject to constant change.

Charles Nelson Wilkinson
The private journal of Charles Nelson Wilkinson (NMM: JOD/51) provides one of the
most unique glimpses of shipboard use found in the archives. Wilkinson was an assistant surgeon
aboard the naval ship HMS Benbow, commanded by Captain Houston Stewart, from 1839-1842.
As assistant surgeon Wilkinson would have been in training under the ship’s surgeon in all
things medical. His ability to sketch and paint speaks to training and experience in artistic
endeavours and therefore a lifestyle affording him the ability to pursue such interests. It is
therefore likely that he would have grown up in a upper-middle class family. In his journal the
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author not only describes his time aboard the ship but completed several illustrations of areas
aboard the ship, including two sketches of the ‘gunroom lounge’ (Figure 12 and Figure 13) and a
cross sectional view of the stern of the ship (Figure 14). The talented assistant surgeon not only
captured the layouts of these areas, but also the demeanour and attitude of the occupants.
In Figure 12, two men appear lounging on the floor with the gun hatch open. From this
image it appears that the gunroom area must have been rather spacious-enough to fit two men
lying down. In addition there appears to be a library of books stacked against the far right wall.
This complements image of the gunroom in watercolour (Figure 13), which shows three men
sitting and reading. Again in this image the gun ports are open and five men appear to be sitting
comfortably. The addition of a table in the middle of the room showcases the capacity of the
room to be used as a mess for the higher ranking warrant officers. Additionally, the ability to
open the gun ports in this room would allow ample light and much needed ventilation to the
lower deck, a luxury that most crewmen occupying the lower decks of the ship would not have.
Wilkinson’s final sketch (Figure 14), depicts a cross section of the stern portion of the
ships, with particular attention to the dining areas. The very top deck shows a single individual
sitting at a table, the following deck six people at a table, two of whom appear to be women, and
the last occupied deck six individuals moving around a very large table. Given the two more
opulent dining halls it is likely that this is a 1st or 2nd rate ship featuring a separate dining and
living quarters for the captain and admiral. According to the layouts of contemporary ships of
these classes the captain would have held a dining room and quarters a deck above the admiral.
In this case it appears that the captain is dining alone in his cabin while the admiral entertains a
group, likely from the mainland based on the company of women, in his cabin. The lower deck
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features an enormous table capable of seating up to twenty people, based on the chairs in the
image. Given that the author would have messed in the gunroom it is possible that this deck
represents the gunroom, however on a ship of this size it is also equally plausible that this is in
fact a depiction of the wardroom mess for the midshipmen and lieutenants. Given the previous
two drawings of the gunroom it is possible that in this image the author was attempting to depict
the other dining areas in the ship, other than his own.

Figure 12: Wilkinson's sketch of two crewman lounging in the gunroom (Used with
Permission NMM: JOD/51).
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Figure 13: Wilkinson's unfinished watercolour sketch of 5 crewmen lounging in the gunroom (Used with Permission NMM:
JOD/51).
125

Figure 14: Wilkinson's sketch of a stern cross-section for likely a 2nd rate ship (Used with Permission NMM: JOD/51).
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Naval Quarter, Station, and Watch Bills
As noted repeatedly in the above journals, the successful operation of naval ships
required a strict adherence to shipboard naval structures. These structures, ubiquitous throughout
the navy, were outlined in the quarter, station, and watch bills of each ship.
Quarter bills detailed where the men were to be stationed in the event that the ship was
involved in a naval conflict, in particular which men were assigned to which guns. Unlike other
ship manifests this was not done by station or by watch but was rather selected independently, as
it relied heavily on the ability of each man as a gunner. Additionally, the quarter bill noted the
means for handing up shot and powder to each gunnery station, each gun being linked to a
specific store in battle. As will be discussed later, the individuals responsible were often written
in as being on station at their specific gun even though in reality they would spend the majority
of a battle in the stores and magazines.
Station bills described the job of each crewman during certain naval maneuvers. The
function of the station bill is noted in an admiralty order and states that the station bill “in this
case is an attempt to standardize duties and stations for each job on the ship so that sailors can
transfer easily from one ship to another and so that newly-commissioned ships can be brought to
effective condition in the shortest time possible” (NMM: HRD/3/2). The various jobs associated
with the station bill are:
-

Up topgallant masts, and cross topgallants and royal yards
Bending sails
Mooring, unmooring, weighing
Loosing and making all plain sail from single anchor
Working ship
Setting studding-sails on both sides, or on one side, with the watch
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-

Shortening sail to top-sails from studding-sails, on both sides
Reefing top-sails and courses, or top-sails only
Shortening all plain sail, and bringing ship to anchor
In and out launch
Man and arm boats
The watch bills detailed the number of people per watch and divided the men, within

each watch, according to their main job on the ship. One admiralty order from 1859 described
the fashion in which the watch was divided:
“As a general rule with the ‘Hands’, each Watch works his own side. With the ‘Watch’, the first part works the
starboard side, and the second part the port. The Stokers have been assigned to the fore part of the ship, to
balance the Gunners who work aft on most occasions. The second parts of Afterguard are occasionally stationed
to assist the Mizentop-men. The first parts of Marines, Carpenters, and Idlers work aft, the second parts
forward.” (NMM: HRD/3/2)

This did not restrict each crewman to their specific task but rather created a structure
from which they could work. In addition, the watch bill occasionally broke down a list of duties
to be performed each day of the week (e.g. Figure 15), as a sort of short hand for listing duties.
These duties would then be presented in the main log by noting that, for instance, the crew would
be ‘employed at Tuesday duties’.
One of the most detailed portions of any book of bills was the quarter bill. Unlike the
watch and station bills, which divided the crew into working groups, the quarter bills detailed the
necessary response of each man to the call to quarters. The reaction to this call necessitated a
practiced and precise movement that would enable the ship to be ready for battle in the quickest
time. As such very detailed descriptions of each crewman’s responsibility and location were
essential. Based on the examination of several quarter bills it is clear that these documents were
fairly formulaic for the entire navy, although some differences did occur.
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Figure 15: Example of the daily routine of drills for a ship (Used with Permission NMM:
HRD/3/2).
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When beat to quarters the majority of the crew were stationed at the guns, with only a
few left to operate the rigging of the ship. The quarter bill of HMS Goliath (NMM: WQB/11),
commanded by Captain William Essington from 1801-1830, describes that only 20 men were left
to man the fore, main, and mizzen tops and rigging, during a naval engagement, supervised by
the boatswain and master. The remainder of the crew, mostly idlers and waisters, were stationed
below deck in the light rooms, magazine passages, and gratings. The only exceptions were the
surgeon, his mates, and the purser who were stationed in the cockpit, transformed into a
temporary infirmary. A similar situation was described in the quarter bill of HMS Sans Pereil
(NMM: WQB/10), commanded by Captain William Browell in 1795, with the additional
stationing of the chaplain, captain’s stewards, and loblolly boy to the cockpit infirmary. The
quarter bill of the 1801 HMS Royal Sovereign (NMM: PLT/53) also described a similar
situation, but with only fifteen men left to crew the rigging and sails. According to the manifest
of Captain J.D. Skinner (NMM: JOD/45), captain of HMS Amazon in 1803, in which he lists all
of the service ships in the English navy at the time, HMS Royal Sovereign was categorized as a
1st rate 110-gun ship, HMS Sans Pereil a 3rd rate 84-gun ship, and HMS Goliath a 3rd rate 74-gun
ship. Despite being a significantly larger ship than the other two, it appears that it was possible to
effectively operate HMS Royal Sovereign in combat despite the vast majority of her crew having
been devoted to the operation of the guns. Additionally, it is noted in this quarter bill that the
crews of each gun were responsible for the gun number they were assigned to and ‘opposite’,
indicating that there was only sufficient crew to operate one broadside at a time, or for the ship to
fire half of both broadsides simultaneously.
The quarter bill of Capt. Henry Caldwell (NMM: CAL/301-328) provides an extremely
detailed account of recorded quarter stations during his career in the navy from 1815-1868, with
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a few differences to those noted above. Firstly, the seamen of the crew were divided into
divisions. The first division was stationed on the castles and waist and was responsible for
working the sails and rigging, as well as engaging in small arms defense. The second, third, and
fourth divisions were stationed on the main gun deck, such that the second division crewed guns
2, 6, 7, and 9, the third division guns 5, 8, 10, and 11, and the fourth division guns 1, 3, 4, 12,
and 13. In addition, the quarter bill describes the manner in which each division would assemble
when quarters were sounded, so that the first division would assemble at the starboard side of the
quarter deck, the second division at the starboard gangway, the third division at the port
gangway, and the fourth division at the port side of the quarter deck. It is unclear if this level of
spatial allocation was common on all ships of the fleet, but given the degree of order involved in
other aspects of ship life it is likely that at least some organization was involved in the mustering
of quarter stations. In general, it appears that the quarter deck and gangways were important and
highly active areas during a call to quarters.
In addition to the organization of divisions, the quarter bill of Capt. Henry Caldwell also
describes in detail the manner in which the men of the second, third, and fourth divisions would
assist the first division in their duties of maneuvering the ship. It appears that while a small crew
of seamen could effectively manage a ship on a given heading, the requirements for large scale
maneuvering required a fuller crew. Such that a ship could fire a broadside, or tack and haul, but
not do both at the same time. The procedure for abandoning the guns to assist the first division
was as follows:
“The small arm men will immediately place their muskets in the racks fitted for them and the captains of all
upper deck guns will instantly give the order ‘Run Out’. When the guns are out bracket the falls and hook the
train tackles the fore side of the carriage in their proper places and will place sponges, rammers, and worms fore
and aft the deck under the carriage.” (NMM: CAL/301-328: pp. 37)
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In this way the guns could be left primed and ready to fire when the gun crews returned
to their gun stations upon the completion of the maneuver.

Extant Naval Documents

Despite the formulaic nature of these bill documents, according to the will of the
admiralty, these manifests can also take on a personal flavour based on the particular opinions of
a given captain. In the case of the manifests from HMS Cleopatra and HMS Amazon, the captain
not only recorded the quarter, station, and watch bills, but also outlined rules for conduct,
interaction, and operation aboard ship. These were likely based on official admiralty documents
but then altered to represent the specific philosophy of a given captain.

HMS Cleopatra
The watch and quarter bills of HMS Cleopatra, a 5th rate 32-gun ship, were compiled by
C.V. Penrose from 1780-1795 (NMM: SPB/7/1). The document also included other regulations
for internal discipline and ordering of the ship. The National Maritime Museum’s description of
the document notes Mr. Penrose as the author, however his name does not appear in the crew list
of the ship so it is unclear as to what his position aboard ship may have been, if any. As this
document describes regulations that, at times, contradict that of the admiralty it is also possible
that the name Penrose was used to protect the identity of the author. Nevertheless the detailed
account of action and regulation aboard the ship provides an excellent image of shipboard life.
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The watch list of HMS Cleopatra is fairly typical, dividing the crew into groups for two
and three watches, with the exception of a small note at the bottom of the list detailing different
orders for groups turning out for watches and quarters (Figure 16). The note mentions that the
cook and steward only turned out if they were not otherwise disposed and that certain crew
members, noted by a plus sign beside their name in the watch list, were not always required to
turn out. The separate orders for the cook and steward may reflect that in many quarter bills they
are noted as either serving the captain or assisting the surgeon in the cockpit, and so do not turn
out to a specific task like the rest of the crew.

Figure 16: Exceptions for turning out during a muster to quarters aboard HMS Cleopatra
(Used with Permission NMM: SPB/7/1).
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The quarter bill also details the crewing of each gun, including the officer in charge of
each gunnery section. As in the previously examined quarter bills each crewman is given a
specific task at the gun and each gun crew is noted as being responsible for their gun and the
opposite. In addition, the quarter bill of HMS Cleopatra gives a detailed list of 36 orders for
preparing and firing a gun (Figure 17), with reference to each of the individual stations manning
the gun. The quarter bill also includes a very detailed procedure for beating the ship to quarters.
A transcript of this procedure is given in Appendix A.
The bulk of the document however comprises a detailed manuscript of regulations for the
successful operation of the ship. It is unclear if these sections represent a record of the admiralty
regulations or are merely the opinions of the author. It is likely that they represent a combination
of the two, the author essentially commenting on the regulations of the admiralty. Topics covered
include crew related items such as regulations and orders for the crew to the ship wide
philosophies concerning sailing the ship, giving chase, and sailing as part of a fleet. Some topics
of particular note include the precise procedure for each crewman to stow his hammock, the
stations for each officer (transcription given in Appendix A), and stations for the crew in
different sailing maneuvers. Other sections detail the author’s approach to discipline and
regulation aboard the ship. In particular, the author spends a good deal of time writing on how to
ensure discipline aboard a ship, again representing a personal philosophy rather than an
admiralty regulation, as well as how to dispense indulgences to the crew (i.e. shore leave). One
regulation notes the procedure for regulating access to each of the storerooms on the ship. In
general, this procedure involved the monitoring of access to each place by a midshipman and the
securing of these rooms by lock and key at night, with the keys being safeguarded by a
lieutenant.
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Figure 17: Commands for preparing and firing a gun aboard HMS Cleopatra (Used with Permission NMM: SPB/7/1).
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It appears that the majority of these monitored rooms contained flammable materials and
so the security procedure may have had less to do with the discipline of the crew as it did with
maintaining safety. A final note exemplifies the use of this document as a personal account of
how to run a ship, as the author discusses the rigging of the ship and the staying of the masts. In
this case the author notes at the beginning of the passage that the procedures described are not
necessarily a list of how to perform these actions but rather the author’s perception of when it is
appropriate to deviate from the ‘common established method’ (i.e. the Admiralty).
Given the specific nature of the information contained in this document it may be that the
bill of HMS Cleopatra represents a particularly detailed and regulated organization of a ship,
uncommon in the navy. As noted, this document may not represent admiralty regulations, but
rather the commanding philosophy of the author. Despite certain variations however it still
maintains a close resemblance to other naval documents of this type and is an example of the
doctrinal consistency within the navy, despite minor personal deviations.

HMS Amazon
The volume compiled by John Skinner on the standing orders of HMS Amazon (NMM:
JOD/45), was written in 1802 and gifted in 1803 to Fairfax Moresby, a midshipman on HMS
Amazon. Given the content of the document and its intended recipient it is likely that this may
have been the personal notes of Skinner in his preparation for taking the lieutenant’s exam. The
fact that it was gifted to another midshipmen implies that perhaps Skinner passed his exams and
was trying to assist a fellow shipmate in his future success. The volume includes detailed
descriptions of the duties of each petty and warrant officer as well as the usual procedures for
136

stations and quarters. There is also significant attention paid to educational documents to do with
working and exercising the guns, sailing the ship, and procedures for communication and naval
action.
A detailed set of instructions was listed for the process of educating and evaluating the
midshipmen. The midshipmen’s logs would be reviewed daily at 11am by the captain or officer
of the watch. Courses, directions, and timings would be evaluated for their accuracy and
corrected for future understanding. In this way a standard of education and seamanship aboard
the vessel was maintained.
The process for preparing to engage in a naval conflict aboard HMS Amazon, was
slightly different than aboard HMS Cleopatra. Skinner’s volume describes a high level of
preparedness aboard HMS Amazon, such that “all possible preparations ought to be made for a
sudden engagement, so that the men if called to quarters, should have nothing to do but bring up
their hammocks, if there is time for their doing so, prime the guns, light the matches take out the
tompions and proceed engage” (NMM: JOD/45). Based on the information in the volume it
would appear that the crew of HMS Amazon was kept at an almost constant state of readiness.
The rigidness of this approach may have also had an impact on the characteristics of social
interaction aboard the ship. In addition to the procedures for preparing the guns and offensive
capabilities of the ship Skinner lists the processes involved in preparing the interior of the ship
for defense. During a naval engagement the keys to all store rooms, magazines, and arms chests
were given to the purser in order to regulate access to these areas during conflict, as well as
protect the contents of the ship from boarders. Also, in order to facilitate the stewardship of
wounded during an encounter, all unnecessary sails were moved from the sail room to the after
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hold and cots and hammocks were slung up in the sail room to house wounded crewmen. The
proximity of the sail room to the cockpit made it an efficient triage for the surgeon and his
assistants.
A final section of Skinner’s volume features an illustrated description of the duties and
methods for exercising the great guns. Similar to the details for firing a cannon aboard HMS
Cleopatra, exercising the great guns aboard HMS Amazon comprised a precise sequence of
events, however unlike HMS Cleopatra this sequence was additionally divided to include the
specific individuals responsible for each action. The illustration in the volume shows the layout
of the gunnery station for an 18-pounder with numbers representing the station of each member
of the gun crew (Figure 18; procedures listed in Appendix A). A total of ten stations are
represented, each noted as a figure in the ensuing description of action. Each gun crew was made
up of an equal mix of the larboard and starboard division watches. A final page presents an
illustration of the stationing for a 9-pounder or 32- pounder carronade (Figure 18), crewed by a
seven man gunnery crew, with specific instructions as to which positions would be amalgamated
from the 18-pounder format, such that:
“By nearly the same method of exercise the management of a 9 pounder gun and a 32 pounder carronage is
to be deemed observing that the ten men and boy quartered at an 18 pounder, are to be executed by only
seven men as follows the eight men fig: 3 and 5 – 4 and 6 – 7 and 10 – 9 boy, are to be reduced to 4 men,
so that fig 3 will do the duty of 3 and 5, fig 4 the duty of 4 and 6, fig 5 the duty of 7 and 10, fig 7 the duty
of 9 and boy, fig 6 will do the duty of captain, and fig 1 and 2 will be as in the exercise of an 18 pounder.”
(NMM: JOD/45)

The attention to detail in this document highlights the often precise nature of action
aboard naval vessels, particularly HMS Amazon. As this appears to be a midshipman’s notes, in
preparation for his lieutenant’s exam, it is likely that the information in this document represents
an idealized image of life aboard ship. Nevertheless, it is a rare glimpse of a ship in action.
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Figure 18: Illustrated example of the gun crew stations for an 18-pounder (left) and a 9-pounder (right) aboard HMS Amazon
(Used with Permission NMM: JOD/45).
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Discussion

The archival documents presented here provide supplementary information about life
aboard ship, often absent in historical accounts of the British Royal Navy. As such they provide a
very useful image of shipboard life aboard contemporary naval and merchant ships. In particular,
notes on the specific allocation of personnel and materials aboard various ships will assist a more
detailed understanding of spatial task distribution. A combination of information from the
archival records, presented in this chapter, and the naval history presented in chapter 4 will be
used as qualitative observational data for comparison with the results of the analysis presented in
chapter 6.
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CHAPTER 6: ANALYSIS AND RESULTS

“To insure safety at sea, the best that science can devise and that naval
organization can provide must be regarded as an aid, and never as a substitute
for good seamanship, self-reliance, and sense of ultimate responsibility which
are the first requisites in a seaman and naval officer.”
- Admiral Chester W. Nimitz

Introduction

In this chapter I will present an analysis of spatial organization aboard ships, based on
archival material and ship’s diagrams obtained from the archives of the National Maritime
Museum, in Greenwich England. In addition, the results of computer based analysis, utilizing
JASS software, will be presented in an effort to determine the suitability of space syntax as a tool
for analyzing characteristics of ship board societies. A number of ship diagrams were examined
for use in this study. The best preserved, descriptive, and more representative diagrams for each
class of rate ship were chosen for analysis. The ships in question are:
HMS Impregnable (1786) – 98 gun, 2nd rate ship of the line
HMS Tremendous (1784) – 74 gun, 3rd rate ship of the line
HMS Assistance (1747) – 50 gun, 4th rate ship of the line
HMS Southampton (1757) – 32 gun, 5th rate ship
HMS Arachne (1809) – 18 gun, Sloop of War
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Copies of the plans for each ship are featured in Appendix B.
The chapter will begin with an examination of the spatial organization of each ship,
beginning with the smallest and simplest, identifying changes in spatial structuring as the ships
grow in size and class. Archival records will be introduced to provide a deeper understanding as
to the lived experiences in these ships. Having established characteristics of social life aboard
ship, as they relate to the structure and organization of ship space, a quantified analysis of
discreet spaces aboard the ships will be examined. This investigation will scrutinize the
applicability of space syntax techniques to the investigation of shipboard societies and compare
differences in quantified spatial ordering between ship classes, closing with a consideration of
the relationship between hierarchy and spatial ordering.

HMS Arachne (1809)
HMS Arachne was an 18 gun, sloop of war in the Royal Navy. Commissioned into the
service on February 18, 1809 she was classified a brig-rigged sloop of war. Sloop was the term
given to any ship of fewer than 20 guns. As an 18 gun ship HMS Arachne therefore shared many
constructional traits in common with the similarly sized 6th rates. Brig-rigged sloops were the
same in construction as the ship-sloops, except for the rigging, which featured a square rigged
main and fore mast, but lacked the mizzen mast. Fast and manoeuverable this class of ship was
the most common British built ship during the Napoleonic Wars (Winfield 2007). During her 26
year career in the service HMS Arachne was involved in some critical campaigns. Some of the
more impressive of these included participating in the Rangoon campaign, under the command
of Commander Henry Ducie Chads during the First Anglo-Burmese War, as well as patrolling
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North America and the West Indies, under the command of Commander James Burney,
throughout April 1834. HMS Arachne was sold out of service in 1837 (Winfield 2007).
A Cruiser-class brig-sloop Arachne had a length of 30 meters on the main deck, a breadth
of 9 meters, and a total burthen of 382 tons bm. Her armament comprised sixteen 32-pounder
carronades and two 6-pounder bow chasers (Winfield 2007). The nearest analog to HMS
Arachne, in the quarter bill of HMS Cleopatra (NMM: SPB/7/1), is HMS Cygnet, an 18-gun ship
with a length of 29.5 meters, breadth of 8 meters, and a total burthen of 301 tons, crewed by a
compliment of 125 men (See Appendix A). According to the watch, quarter, and station bill from
1859 (NMM: HRD/3/2), the nearest crew compliment, of 120, comprises 18 officers, 20 marines,
15 idlers, 6 boys, and 61 seamen (for a more detailed breakdown see Appendix A).

Figure 19: U.S.S. Wasp Boarding H.M Brig Frolic, an illustration of a brig-rigged sloop;
painted by Thomas Birch, 1815 (Used with Permission Peabody Essex Museum).
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Of the seamen, each watch would have featured two forecastle men, four foretop men,
five maintop men, and 3 mizzentop men. During these watches the men of the forecastle would
have been responsible for handling the lower lines and sheets (the most complicated part of ship
rigging), as well as organizing the raising and lowering of the anchor and supplies, via the
capstan. The top men were responsible for controlling the upper rigging of the ship, on their
respective masts, including reefing and unfurling the sails. The 1859 watch, quarter, and station
bill (NMM: HRD/3/2) notes that there were no crewmen designated waisters aboard these ships.
This may have been due to the fact that there was no constructed waist of the ship, as on larger
vessels, and so the jobs normally conducted by this portion of the crew would have been
performed by the six working idlers registered in the crew list.
The blueprint of the ship (Figure 20) provides an insight into the organization of HMS
Arachne. The top-most deck of the ship is a complete, closed, deck unlike the combined quarter
deck and forecastle of other ships, which features a grated gap in the middle of the ship,
exposing the upper deck. The subsequent lack of quarter deck means that there would have been
no physical partition between the area that the ship was commanded from and the rest of the
ship’s working company. In addition, the gun emplacements for the ship were located on the
upper most deck only, removing the necessity for having moveable partitions in the lower deck
to accommodate the space required for a gunnery station during a naval engagement. This
alteration would have meant that the structure of the lower deck would have featured a degree of
permanence, not found on other ships. Finally, the organization of HMS Arachne features only
one deck associated with living spaces aboard the ship. The captain, officers, and crew all lived
on the lower deck, with partitioned rooms separating the captain and warrant officers from the
rest of the crew. The gunroom, located just forward of the captain’s cabin and great room, would
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have functioned as a mess room for the officers, while the rest of the crew would have messed in
the living area in the bow half of the ship.

Figure 20: Labelled archival diagram of HMS Arachne (Used with Permission NMM:
ZAZ4155).

The internal structure of the lower deck also features a number of interesting
characteristics pertinent to the distribution of naval hierarchy. The captain’s quarters are located
furthest aft and furthest away from the main crew, than any other officer. This position in the
ship reflects his position as head of the ship and highest in naval hierarchy. The subsequent
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positioning of the other officers’ quarters similarly reflects naval hierarchy. The lieutenants and
midshipmen are located directly forward of the captain’s cabin, on the starboard side, while on
the port side the cabins immediately forward of the captain belong to the master and surgeon.
The cabins closest to the general crew population belong to the purser and boatswain, on the port
side, and the gunner and carpenter, on the starboard side. The higher ranked officers were
berthed closer to the captain, with the commissioned officers occupying the starboard side of the
ship and the warrant officers the port side, while the lower ranked officers were berthed closer to
the main crew. Interestingly while the gunner is located forward of the commissioned officers he
is still on the starboard side of the ship, as is the carpenter. It is possible that this reflects the
often noted hierarchy within the warrant officers themselves whereby the gunner was often
perceived as being an upper warrant officer, usually being given command of a watch, and the
carpenter, who, as noted earlier, was one of the most respected non-seafaring men aboard due to
his knowledge and importance to the survival of the ship. The master shares a similar proximity
to the captain and distance from the majority of the crew, as the lieutenants, given his status as
most senior warrant officer and navigator of the ship.
Another interesting characteristic of the spatial organization of this deck features the
location and access to the gunroom. As noted above the gunroom usually functioned as a
secondary mess for the warrant officers, however aboard HMS Arachne the lack of a wardroom
meant that the gunroom would have functioned as a mess for both the commissioned and warrant
officers. Despite this seeming egalitarian structure standard naval hierarchy is still represented in
the accessibility of this space. Both lieutenants are able to access the gunroom directly and in
fact must access their own rooms through the gunroom. All other officers, including the master,
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are required to walk through the main area of the ship to access the gunroom. This access gives
obvious prominence to the lieutenants over the warrant officers and midshipmen.
A final characteristic of the lower deck features the location of the bread room. Placed
behind the captain’s quarters, access to the bread room would have been strictly controlled.
Interestingly access to none of the other storage rooms on the lower deck is as highly controlled.
Even the magazine, powder rooms, and captain’s storeroom are not as closely guarded as the
bread room. Based on this association it would appear that regulation of the food stores was one
of the most important characteristics integral to the successful running of the ship.
Information from archival material, derived during voyages aboard vessels of similar
class, can likewise contribute to our understanding of the relationship between spatial
organization and social interaction aboard HMS Arachne. The log kept aboard the slaver-ship
Sandown and the record of Commodore George Anson’s ill-fated voyage both document
instances of severe illness amongst the crew and officers, and the need to quarantine the ship’s
population. Likewise, a journal kept aboard the slave-ship Duke of Argyle describes interactions
between the crew in light of spatial reorganization in order to accommodate slaves.
The log of the Sandown begins with a watercolour image of the ship depicting 9 gun
ports running just below the gunwale (Figure 21). The position of the gun ports indicate that the
gun stations were likely confined to the uppermost deck. Assuming that this pattern is reflected
on the opposite side of the ship this would give the Sandown a total of 18 guns; matching the
armament of HMS Arachne. In addition, the mizzen mast of the Sandown appears to be lateen
rigged, which would classify it as a snow, the term given to a sloop with this style of rigging.
Considering these characteristics the Sandown likely represents a very close spatial analog for
HMS Arachne. During the Sandown’s voyage along the African coast the crew and a number of
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the officers were taken ill, such that the captain was
forced to make for land and clear the ship out. The
majority of the crew was taken ashore and
quarantined while natives were employed to clean
and scrape the decks, and smoke the interior of the
ship. The captain notes that on August 9th, “got
several natives on board and employed them in
cleaning, making fires and smoking the ship between
decks fore and aft with tobacco and sprinkling where
the sick were with vinegar” (NMM: LOG/M/21).
Figure 21: Title page of the journal of Shortly thereafter the natives are noted to have been
the Sandown featuring an image of the
ship (Used with Permission NMM:
shipped off and the crew returned. However, by
LOG/M/21).
September 5th the captain once again notes that the
majority are in a bad way; a situation that exacerbates through the rest of the month. Despite
shipping the men ashore and thoroughly cleansing the ship it appears that the return of the men
to the close confines of the ship provided a harbour in which the virus was once again allowed to
incubate and spread.
During Commodore George Anson’s circumnavigation, the small fleet of ships
encountered trouble rounding Cape Horn. Compounding misfortune found most of the ships
reporting severe illness running rampant throughout the crew, hampering their ability to contend
with damage to the ship and difficult sailing conditions. Having made it around the Horn in his
flagship, HMS Centurion, Anson was met by HMS Tryal, a sloop and the smallest ship in the
fleet, in a sheltered cove. Both ships suffered from damage and illness in the ship’s population,
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however Laurence Millechamp, purser aboard the Tryal, noted that, “when we compared notes
we found that the Centurion had met with her fair share of misfortunes too, though the size of the
ship afforded them much better conveniences and the number of men on board made it not so
sensibly felt as in the sloop” (NMM: JOD/36). Here again it would appear that the small confines
of the sloop did not enable the captain to adequately quarantine the sickly population of the crew
in order to stop the spread of disease aboard.
In the course of the voyage of the slave trading ship Duke of Argyle instances of unrest
amongst the crew were recorded following alterations to the spatial organization of the ship. The
Duke of Argyle is noted having been a snow-brig, a two masted ship fitted with an extra ‘trysail’
mast mounted aft of the main mast. This rigging formation and dimensions of the ship fall very
closely in line with that of HMS Arachne and it is therefore likely that the internal structure and
spatial organization are similarly analogous. As the crew journeyed towards Africa, to pick up
slaves, the log notes that the crew and carpenter were continuously occupied reorganizing the
distribution of the cargo and building new bulkheads to create separate male and female slave
quarters. This restructuring would have altered the living space of the crew, likely reducing the
area allocated for their purposes. As identified in the archival layout, the spatial organization of
HMS Arachne delineated certain secluded spaces for which only certain crew members were
allowed access. The restructuring that would have taken place may have dissolved these
seclusion areas, creating a more homogenous living space for the crew. The journal of the Duke
of Argyle notes several instances of misbehaviour by the crew sometime after the internal
structure of the ship was reorganized, and general lack of discipline throughout the ship. These
instances were so dramatic that the captain was forced to have three of the crew stapled to the
deck until they could be off loaded to the next man-of-war the ship met (Figure 22). It is possible
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that the restructuring of the ship removed important spatial boundaries aboard, integral to the
successful maintenance of the social relations of the crew, creating agitation and unrest.

Figure 22: Crew list of the Duke of Argyle illustrating the crewmen shipped aboard HMS
Surprise due to misbehavior (Used with Permission NMM: LOG/M/46).
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Furthermore, some of the most famous mutinies in the history of the British navy include
the mutiny on HMS Bounty and the mutiny aboard HMS Hermione, the bloodiest mutiny in
British naval history (Guttridge 2002; Woodman 2005). Both ships are similar in size to HMS
Arachne and likely shared a similar spatial organization. Given these historical scenarios it is
possible that the layout of a small ship would have created a situation whereby the lack of spatial
complexity contributed to unrest and mutiny.
The spatial organization of HMS Arachne is characterized by a degree of permanence in
its layout, likely not enjoyed by other classes of ship. This permanence could have fostered a
more agreeable living environment for the crew, and consistency in social interactions may have
brought stability to the ship. The unrest described aboard the Duke of Argyle when these
characteristics were altered certainly speaks to permanent spatial organization playing a role in
the successful sociability of the crew. The structuring of this ship would not have been without
its drawbacks however as the highly confined space would have contributed negatively to the
quarantining of diseased crew members. Greater spatial diversification aboard larger ships may
offer better qualities in this respect. The confined space aboard the ship may have also resulted in
an inability to properly divide the space to provide hierarchical differentiation through physical
social boundaries.

HMS Southampton (1757)
HMS Southampton was a 32 gun, 5th rate ship of the Royal Navy. Ordered on March 12,
1756, she was built at Deptford Dockyard by Robert Inwood and commissioned into the service
on June 19, 1757 (Winfield 2007). Her 55 year career in the service of the Royal Navy saw her
purposed in a variety of ways. In 1772, under the command of John MacBride, the Southampton
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conveyed the British Princess Caroline Matilda, sister of King George III, to exile in Germany
for her affair with the social reformer Johan Struensee. During the late 1700’s the Southampton
was involved in a number of successful encounters with French and American ships. On August
3, 1780 she captured a French privateer of considerable wealth and on June 10, 1796 a French
corvette. During the war of 1812 she patrolled the eastern coast of North America and on
November 22, 1812, under the command of Captain James Lucas Yeo, captured the American
brig USS Vixen. Her illustrious career ended on November 27, 1812, as she and her prize, USS
Vixen, were wrecked off Conception Island, in the Crooked Island Passage of the Bahamas.

Figure 23: HMS Southampton off Capetown; painted by Robert Dodd, 1780 (Used with
Permission Blue World Web Museum).

As a Southampton-class 5th rate frigate, she had a length of 38 m on the gun deck, a
breadth of 10.6 m, and a total burthen of 671 tons bm (Lavery 1983). Her armament consisted of
twenty-six 12-pounders on the upper deck, four 6-pounders on the quarter deck, and two 6152

pounders on the forecastle. According to the document of HMS Cleopatra (NMM: SPB/7/1),
HMS Southampton was crewed by 220 men (see Appendix A). The 1859 watch, quarter, and
station bill (NMM: HRD/3/2) notes the nearest crew complement, of 200, comprised 27 officers,
29 marines, 18 idlers, 15 boys, and 111 seamen (for a more detailed breakdown see Appendix
A).
Of the seamen, each watch would have featured five forecastle men, nine foretop men,
nine maintop men, and six mizzentop men. During watches the men of the forecastle would have
been responsible for the same actions as aboard HMS Arachne. Similarly, the top men were
responsible for controlling the upper rigging of the ship, on their respective masts. Again
according to the 1859 watch, quarter, and station bill (NMM: HRD/3/2) there were no crewmen
designated waisters aboard these ships. Despite being a larger ship with more working space it is
likely that the jobs normally conducted by this portion of the crew would have been performed
by the eight working idlers registered in the crew list.
The archival layout of the ship (Figure 24) provides an insight into the organization of
HMS Southampton. The layout of HMS Southampton is very similar to that of HMS Arachne in
many respects. Notable differences include the additional deck, subsequent location of the
captain’s quarters and bed place, and lack of gunroom. In addition, the areas reserved for the
captain have been divided to accommodate a separate sleeping and dining area. Finally, the
organization of the officer’s quarters on the lower deck has remained roughly the same, with the
exception of the boatswain, whose room has moved forward and has been isolated from the
others.
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Figure 24: Labelled diagram of HMS Southampton (Used with Permission NMM:
ZAZ3070).

The differences in spatial organization for HMS Southampton mentioned above feature a
number of interesting characteristics pertinent to shipboard society. Firstly, the inclusion of a
quarterdeck and forecastle would have provided a larger and more diversified working surface
for the crew. The upper and quarterdecks would have housed the majority of the guns and crew,
leaving the lower deck free for storage.
With regard to the organization of officer’s quarters on the lower deck the berths are
roughly similar to those of HMS Arachne with the exception of the purser and surgeon, and the
addition of two marine quarters. With the absence of the captain’s quarters the purser and
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surgeon have moved to occupy the furthest aft berths. It is noted often that, of all the warrant
officers, the purser and the surgeon were the most removed from the seafaring duties of the ship
and therefore from the majority of the crew, often not capable of contributing to conversation for
a lack of understanding of seafaring terminology and nomenclature. Archival documents support
this distinction for the surgeon. The journal of Robert Guthrie, surgeon aboard the HMS
Seringapatam from 1831-1832, suggests a disconnect between himself and the general
population of the ship. The Seringapatam is described as being a 46-gun fifth rate frigate (Lyon
and Winfield 2004), and as such is an appropriate analog for HMS Southampton. Guthrie notes
often in his journal that on any given day the crew would be occupied with bringing up cables or
getting ready to make port, while he himself was “employed as before with Napoleon’s life”
(NMM: JOD/17); no doubt referring to a volume or manuscript describing the life of Napoleon.
Often in his journal he describes the idlers of the ship being occupied with tasks while he studies
or engages in other work unrelated to the ship. It is likely that the position of his bunk to the rear
of the other ship’s officers may have reflected this separation.
In addition to the movement of the purser and surgeon’s cabins the boatswain’s cabin is
situated amidships on the port side and physically separated from the other warrant officers. It is
possible that this move relates to the function of the boatswain as the officer in charge of rigging
the ship and coordinating the men involved, as well as secondary disciplinarian aboard. As such
his cabin is positioned at the base of the gangway leading to the upper deck, and the body of the
crew. It is possible that this was done intentionally so that he may be closer to the crew in order
to affect discipline or gather men quickly to adjust the rigging.
Another area of difference on the lower deck from that of HMS Arachne is the omission
of a gunroom for the officers. It is likely that, with the majority of the crew occupying the upper
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deck, there was no need for there to be a physically defined gunroom on the ship. As noted for
HMS Arachne it was necessary for the warrant officers to have a gunroom to mess in, separate
from the crewmen. In addition, archival documents suggest that it was also necessary for the
officers to have a mess room separate from the crew and captain, in order to entertain guests or
the captain himself. The journal of Robert Guthrie notes an instance in which some of the
warrant officers, himself included, were invited to dine with the captain. The evening is
described as having been stiff and without much warmth, such that Guthrie notes, “he gave us so
little wine that I was obliged to ask one of his guests to take some with me in the gunroom. He is
a miserable devil” (NMM: JOD/17). The Georgian navy required that captains be societal
gentlemen and act accordingly, one such action being properly entertaining guests. This instance
required that the surgeon supplement the captain’s hospitality in the gunroom, in order to salvage
the respectability of the ship as a whole. Through this the importance of the gunroom as a
secondary mess is clearly apparent, not only for the warrant officers to entertain the captain, as it
was commonly used, but in some cases for those warrant officers to have a place to congregate
without the captain. It is therefore likely that the area immediately forward or aft of the officer’s
quarters on HMS Southampton would have functioned as a gunroom, although no physical
boundaries existed for such a room.
A final characteristic of spatial differentiation aboard HMS Southampton features the
location of the pantry. As noted for the bread room aboard HMS Arachne it was essential for the
food stores of a ship to be strictly controlled by the captain. As such with the movement of the
captain’s quarters to the upper deck the pantry similarly moved to the above deck. This
movement would have maintained the same control over the ship’s stores as seen in the
organization of HMS Arachne.
156

The spatial permanence of HMS Arachne is somewhat maintained in HMS Southampton,
however certain changes would have allowed for a much less crowded, and more functionally
efficient space. In addition, the effect of a confined space on the health of the crew, noted for
sloops, may not have been as drastically felt aboard HMS Southampton due to an increase in
open deck space.

HMS Assistance (1747)
HMS Assistance was a 50 gun, 4th rate ship of the line in the Royal Navy. She was
ordered on August 6, 1745 at a private ship yard on the River Medway, and commissioned into
service on December 22, 1747 (Lavery 1983). She was built to the specifications of the 1745
Establishment, the third and final formalized approach to the dimensions of ships in the Royal
Navy. This establishment was meant to correct problems noticed in various ship designs and
bringing standardization to the navy. Ultimately the use of formal establishments for ship design
in the Royal Navy was abandoned in 1751 (Winfield 2007). HMS Assistance served Britain until
1773, when she was sold out of service (Lavery 1983).
As a 1745 Establishment 50-gun 4th rate ship of the line, she had a length of 45 m on the
gun deck, a beam of 13 m, and a total burthen of 1080 tons bm. Her armament consisted of
twenty-two 24-pounders on the gun deck, twenty-two 12-pounders on the upper deck, four 6pounders on the quarterdeck, and two 6-pounders on the forecastle (Lavery 1983). According to
the document of HMS Cleopatra (NMM: SPB/7/1), HMS Assistance was crewed by 350 men
(see Appendix A). The 1859 watch, quarter, and station bill (NMM: HRD/3/2) notes that for a
crew of 350 there would have been 32 officers, 49 marines, 29 idlers, 15 boys, and 225 seamen
(for a more detailed breakdown of the crew see Appendix A).
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Figure 25: The Royal George at Deptford showing the launch of the Cambridge, both ships
typical of construction under the 1745 Establishment; painted by John Cleveley the Elder,
1757 (Used with Permission National Maritime Museum).

Of the seamen, each watch would have featured 15 forecastle men, 20 foretop men, 20
maintop men, and 13 mizzentop men. During watches the men of the forecastle would have been
responsible for the same actions as aboard the previous ships. Similarly, the top men were
responsible for controlling the upper rigging of the ship, on their respective masts. Unlike the
previous two ships however, according to the 1859 watch, quarter, and station bill (NMM:
HRD/3/2) there would have been two crewmen designated waisters aboard these ships. It is
likely that this difference is related to there being a very distinct working waist of the ship,
separate from the other working deck areas. In addition, there would have been 12 working idlers
operating on the ship during the daily watch.
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The archival layout of the ship (Figure 26) provides an insight into the organization of
HMS Assistance. The layout differs significantly from that of HMS Southampton, particularly in
the organization of officers’ cabins and the introduction of an admiral’s cabin. The archival
layout of HMS Assistance, obtained from the National Maritime Museum, did not include
specifications for the spatial organization of the officer’s quarters aboard the ship. The plans of
HMS Bristol, a 50-gun fourth rate constructed in 1775, provided additional information as to the
spatial organization of the officer’s quarters. While the plans for HMS Bristol were descriptive
additional information on the ship was sparse and so it was not possible to include it in the study
in its own right.
The differences in spatial organization aboard HMS Assistance, mentioned above, feature
a number of interesting characteristics pertinent to a consideration of shipboard society. Firstly,
the addition of the great cabin, stateroom, and offices on the quarterdeck creates an even more
spatially delineated organization of hierarchy aboard the ship. In this case it is likely that the
great cabin and stateroom would have been occupied by an admiral, as fourth rate ships were
often utilized as flag ships in foreign ports (Archibald 1968). The related offices were therefore
likely used as workspaces and berths for the admiral’s retinue. In the absence of an admiral it is
likely that the captain of the ship would take this berth in the admiral’s place.
The relationship between a captain and admiral when aboard the same ship is captured in
the journal of William Richardson while serving aboard HMS Minerva from 1780-1819 (NMM:
JOD/156). Richardson describes an instance of displeasure amongst the crew while on station in
the West Indies. The captain had instituted a rule aboard the ship that no man was to swear while
the admiral was aboard. Many of the crew, not being used to this rule, were found guilty of an
infraction and flogged. The crew became restless as a result of the captain’s heavy handedness
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Figure 26: Labelled diagram of HMS Assistance (red additions are a result of comparison
with the plan of HMS Bristol) (Used with Permission NMM: ZAZ1654-ZAZ1657).
with the cat and threatened to mutiny. Seeing the potential danger the admiral stepped in and
superseded the captain’s flogging order, putting in place a more lenient ruling. In this case it is
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clear that with the admiral aboard, the authority of the captain in matters of discipline may have
been curtailed. The placement of the admiral’s quarters on the uppermost deck, differentiated
from the captain and other officers, may have been a physical manifestation of this hierarchical
difference.
The addition of an admiral’s cabin on the quarterdeck also resulted in the movement of
the captain’s cabin to the upper deck, with the master and lieutenants. In this orientation the
officer’s cabins resemble those of the lower deck of HMS Arachne, with the captain located
furthest away from the general population of the ship. Similarly the location of the pantry
remains close to the captain’s quarters. Unlike HMS Arachne however the boatswain and
carpenter’s cabins have moved from the lower deck to the fore of the upper deck. In the case of
the boatswain’s cabin this may be a result of the continued separation seen in HMS
Southampton, with the boatswain being responsible for the rigging of the ship and carrying out
discipline with the need to be near the body of the crew. The carpenter and the boatswain shared
between them all duties regarding the functionality of the ship and so the addition of the
carpenter to this location may reflect a similar characteristic. The position of these cabins on the
upper deck may also have related to a spatial distinction of hierarchy, as the boatswain and
carpenter were the most integral of all the warrant officers to the successful running of the ship.
The remaining warrant officers are then distributed between the gun and orlop decks, with the
steward, purser, and surgeon occupying the aft portion of the orlop deck. Similar to HMS
Southampton it would appear that the warrant officers with the least to do with the sailing of the
ship were given berths separate from the other warrant officers. Although there is no spatially
defined area designated as a wardroom or gunroom it would appear that the officer’s cabins were
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organized such that an improvised wardroom may have existed on the upper deck and an
improvised gunroom on the gun deck.
The organization of hierarchy aboard HMS Assistance takes on a far more spatially
defined quality than the previous two ships, with persons of greater hierarchical position actually
occupying higher areas on the ship. The importance of this spatial distinction is exemplified in
the diary of John Stimson, crewman aboard HMS Lichfield (NMM: JOD/7). HMS Lichfield was
a 50-gun fourth rate ship of the line, built in 1746 and wrecked on the Barbary Coast in 1758
(Lavery 1983). After the wrecking Stimson describes how the crew was taken captive by a local
king and forced into slavery. During their enslavement some of the crew began to feel that their
best interests were not being represented to their owner by the captain. During one particularly
mutinous night the captain was noted as coming downstairs with the lieutenants and
reprimanding the men. This indicates that the captain and lieutenants kept themselves physically
separate from the body of the crew, despite being held captive, even occupying an area spatially
higher than that of the living area of the crew. In addition, the Captain cites the Naval Articles of
War to remind the men of how they are expected to behave and how they will be punished if
they disobey. In this case it would appear that the spatial distinction of hierarchy, pertinent
aboard the ship, was actually enforced on land. It is possible that this spatial differentiation was a
necessary part of the captain maintaining an air of command over the crew.
The spatial organization of hierarchy aboard HMS Assistance indicates that with a larger
ship there may have been a tendency for greater hierarchy to have been represented by actual
height within the ship. Additionally, there also appears to be a horizontal expression of hierarchy
within each deck, with those individuals enjoying greater hierarchical positions occupying spaces
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further towards the aft of the ship and those with lower hierarchical positions occupying areas
further forward.

HMS Tremendous (1784)
HMS Tremendous (1784) was a 74 gun, 3rd rate ship of the line. Commissioned on
January 1, 1782, she was built at Deptford and launched on October 30, 1784 (Lavery 1983).
During her 113 year career as a ship in the Royal Navy she participated in several key battles;
most notably the Battle of the Glorious First of June under the command of Captain James
Pigott, and the Action of 21 April 1806 against the French Canonnière (James 1837). In 1845 her
armament was reduced to 50 guns and she was repurposed as a powder hulk under the name
HMS Grampus. In 1897 her career as a naval ship ended and she was sold out of military service
(Lavery 1983).

Figure 27: The Action of 21 April 1806, as depicted by Pierre-Julien Gilbert (Used with
Permission Museum of the History of France).
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A Ganges-class ship of the line she had a length of 52 m on the gun deck, a breadth of 15
m and a total burthen of 1656 tons bm (Lyon and Winfield 2004). Her armament consisted of
twenty-eight 32-pounders on the gun deck, twenty-eight 18-pounders on the upper deck, fourteen
9-pounders on the quarter deck, and four 9-pounders on the forecastle (Lavery 1983). According
to the document of HMS Cleopatra (NMM: SPB/7/1), HMS Tremendous was crewed by 600
men (see Appendix A). The 1859 watch, quarter, and station bill (NMM: HRD/3/2) notes that for
a crew of 600 there would have been 43 officers, 125 marines, 54 idlers, 23 boys, and 355
seamen (for a more detailed breakdown of the crew see Appendix A).
Of the seamen, each watch would have featured 22 forecastle men, 29 foretop men, 29
maintop men, and 18 mizzentop men. During watches the men of the forecastle would have been
responsible for the same actions as aboard the previous ships. Similarly, the top men were
responsible for controlling the upper rigging of the ship on their respective masts. Unlike the
previous two ships however, according to the 1859 watch, quarter, and station bill (NMM:
HRD/3/2) there would have been four crewmen designated waisters aboard these ships. It is
likely that this difference is related to there being a very distinct working waist of the ship,
separate from the other working deck areas. In addition, there would have been 29 working idlers
operating on the ship during the daily watch.
The organization of space aboard HMS Tremendous (Figure 28) reflects very similar
features to that of HMS Assistance, with a few subtle differences. As a third rate ship of the line
Tremendous would not have often sailed with an admiral aboard and so the living space on the
quarterdeck would have been reserved for the captain. As such the wardroom would have been
located on the upper deck and the gunroom on the gun deck. A major difference in the
organization of the wardroom and gunroom is the lack of permanent physical boundaries
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Figure 28: Labelled diagram of HMS Tremendous (Used with Permission NMM:
ZAZ1090-ZAZ1093).
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defining these areas. A study of HMS Bellona, a 74-gun third rate ship constructed in 1757, by
Brian Lavery (1985) identified that the spatial definition of officer’s quarters aboard third rate
ships were made of suspended curtains prior to 1780 and of canvas stretched on wooden frames
afterwards; an exception exists for the master and first lieutenant’s cabins, which were
sometimes constructed of a permanent wooden structure.
A slightly different spatial organization is suggested by John Bingeman (2010) in his
report on the excavations of HMS Invincible (1747-58). In the book Bingeman reports that the
area of the wardroom aboard HMS Tremendous would have functioned as the admiral’s quarters
aboard HMS Invincible, with the gunroom functioning as the officers’ wardroom.
A final note with regard to the organization of space aboard HMS Tremendous relates to
the variety of ship types within the third rate class. As noted in chapter four, the third rate ships
were the most diverse and versatile of any ship in the British Royal Navy. As such there are
many iterations of the third rate ship, including different sizes and armaments. The plans of HMS
Nonsuch, a 64-gun third rate built in 1774, were obtained for comparison. With the exception of
the number of guns aboard, based on a comparison of the layout plans, there is no difference
between the spatial organization of HMS Tremendous and HMS Nonsuch. It is reasonable to
assume therefore that there would have been a degree of consistency in spatial organization of
third rate ships throughout the British Royal Navy.
The spatial organization of HMS Tremendous closely resembles that of HMS Assistance,
with a few notable exceptions. Firstly, for HMS Tremendous the captain occupied the uppermost
quarters in the ship. On the occasion that an admiral would be aboard for a length of time he
would have been given a berth on the upper deck, according to the investigation of HMS
Invincible mentioned above (Bingeman 2010). In addition, the separation of warrant officers and
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commissioned officers appears to have been more distinct with the allocation of the wardroom
on the upper deck and gunroom on the gun deck. Lavery (1985) notes however that the master
would have still maintained a berth in the aftermost corner of the port side of the wardroom, with
the first lieutenant occupying the opposite corner. This inclusion of the master in the officer’s
wardroom reflects the fact that the master was considered of an equal hierarchical position to a
commissioned officer, albeit without the official title. The remaining warrant officers, with the
exception of the boatswain and carpenter, would have berthed in the aft area of the gun deck and
messed in the gunroom.
An additional characteristic evident in the layout of HMS Tremendous is the definition of
the cockpit on the orlop deck. It seems that this area would have been kept clear, possibly to
function as a secondary mess are for the surgeon, purser, and steward. As mentioned above,
these individuals were the least connected to seafaring and so often experienced less connection
to the sea officers aboard. As they would generally have had to mess in the gunroom with the
other warrant officers it is possible that the addition of the cockpit would have provided an
alternative mess in which they could congregate. Another function of the cockpit would have
been as an infirmary during times of conflict, or illness aboard the ship. The quarter bill of HMS
Sans Pereil, an 80-gun third rate ship captured from the French in 1794 (Lyon and Winfield
2004), notes that when the ship was beat to quarters the chaplain, captain’s stewards, loblolly
boy were to be stationed in the cockpit infirmary to assist the surgeon (NMM: WQB/10). It is
likely that in addition to functioning as an infirmary during a conflict the cockpit would have
also acted as an active infirmary and quarantining area during times of illness aboard the ship.
The location of the cockpit, well removed from the main body of the crew, in the aft section of
the orlop deck would have made it ideally protected and isolated for this function.
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In the layout of HMS Tremendous it would appear that the trend of division of space, in
association with hierarchical status aboard the ship, has continued and been refined from HMS
Assistance. Very clearly officers holding higher ranks were given berths on higher decks of the
ship. Furthermore, within each deck the higher ranking officers were given berths further
towards the aft of the ship.

HMS Impregnable (1786)
HMS Impregnable (1786) was a 98 gun, 2nd rate ship of the line in the British Royal
Navy. Commissioned on September 13, 1780, she was launched from Deptford Dockyard on
April 15, 1786 (Lavery 1983). With a maximum length of 54 meters on the lower gun deck, she
had a beam of 15 meters and a total burthen of 1871 tons. Her illustrious career includes serving
as the flagship for Rear-Admiral Benjamin Caldwell during the battle of the Glorious First of
June, the largest naval engagement between the Kingdom of Great Britain and the First French
Republic, during the French Revolutionary War. She foundered on the shoals near Langstone
Harbour on October 18, 1799 and ended her career a derelict (Gossett 1986).
A London-class ship of the line she boasted three gun decks, as well as guns mounted on
the quarter deck and forecastle. Her armament consisted of twenty-eight 32-pounders on the
lower gun deck, thirty 18-pounders on the middle gun deck, thirty 12-pounders on the upper gun
deck, eight 12-pounders on the quarter deck, and two 12-pounders on the forecastle (Lavery
1983). According to the archival document concerning HMS Cleopatra (NMM: SPB/7/1), HMS
Impregnable was crewed by 750 men (see Appendix A). A later watch, quarter, and station bill
from 1859 (NMM: HRD/3/2) contains a breakdown of the crew into ranks and jobs, for different
complements (see Appendix A). According to this document the 750 man crew of HMS
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Impregnable would have featured 48 officers (commissioned and warrant), 150 marines, 58
idlers, 24 boys, and 324 seamen (for a more detailed breakdown of the crew see Appendix A).

Figure 29: Lord Howe's Action, or the Glorious First of June; painted by Phillippe-Jacques
de Loutherbourg, 1765 (Used with Permission National Maritime Museum).

Of the seamen, each watch would have featured 32 forecastle men, 38 foretop men, 38
maintop men, and 25 mizzentop men. During watches the men of the forecastle would have been
responsible for the same actions as aboard the previous ships. Similarly, the top men were
responsible for controlling the upper rigging of the ship on their respective masts. Unlike the
previous two ships however, according to the 1859 watch, quarter, and station bill (NMM:
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HRD/3/2) there would have been eight crewmen designated waisters aboard these ships. It is
likely that this difference is related to there being a very distinct working waist of the ship,
separate from the other working deck areas. In addition, there would have been 32 working idlers
operating on the ship during the daily watch.
The layout of HMS Impregnable (Figure 30) illustrates a very similar spatial organization
to that of HMS Tremendous, with a few notable exceptions. Firstly, the addition of a fifth deck
allows for the complete separation of the captain and admiral’s quarters, without displacement of
the wardroom and gunroom. The boatswain and carpenter’s cabins, normally located on the same
deck as the galley, are now located on the upper deck with the galley occupying the forward area
of the middle gun deck. Finally, the areas of the captain’s cabin and admiral’s apartment feature
additional rooms labelled as steerage. It is likely that these were additional staterooms for
visiting officers or other high ranking officials. The differences, although subtle, represent
interesting social characteristics pertinent to the shipboard society.
The spatial organization of HMS Impregnable features some characteristics already
observed in the previous ships, but also represents a few original characteristics. Firstly, the
location and function of the cockpit, as identified in HMS Tremendous, is similarly reflected in
HMS Impregnable. The quarter bill of HMS Royal Sovereign (NMM: PLT/53), a 110-gun first
rate ship built in 1801, describes the surgeon, chaplain, and purser being stationed in the cockpit
infirmary. It is likely that this would have also been the case for HMS Impregnable.
Of all the ships studied thus far the delineation of hierarchy in the structure of the ship is
most prominently represented in HMS Impregnable. The duties of the admiral aboard a ship of
this class would have related to the organization and direction of a fleet. As noted in chapter four
the second rate ships would have functioned as flag ships for the Channel fleets. As such the ship
170

Figure 30: Labelled diagram of HMS Impregnable (Used with Permission NMM:
ZAZ7943-ZAZ7947, ZAZ0209).
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itself would have become a floating communication station for the admiral to direct fleet
operations (Figure 31). The position of the captain’s cabin above that of the admiral might
therefore reflect the secondary nature, to the function of the ship, of the admiral’s presence
aboard. A second area of interest to the hierarchical distribution of space aboard the ship relates
to the relative positions of the boatswain and carpenter’s cabins to that of the wardroom. The
commissioned officers being of greater rank than the warrant officers it would be expected,
according to the patterns seen thus far, that their berth would be on a higher deck than the
warrant officers. It is possible that the location of the boatswain and carpenter’s cabins in this
case had a functional rather than hierarchical purpose. As noted earlier the carpenter and
boatswain were the two warrant officers with the greatest responsibility for the operational
success of the ship and therefore would have needed to be easily located and accessed in the
event of a sailing emergency. It is possible that the location of their cabins on the upper deck
related more acutely to this functional purpose as opposed to a hierarchical displacement.
A final characteristic of HMS Impregnable is the existence of steerage cabins in
association with the captain and admiral’s apartments on the quarter and upper decks. It is likely
that these areas would have functioned as extra cabin space for visiting officers or high ranking
officials, but it is also possible that these areas would have been reserved for the families or
wives of the captain and admiral while the ship would be on station near to a naval port. The
diary of Henry Teonage (NMM: JOD/6), chaplain aboard HMS Royal Oak during the late 17th
century (Lavery 1983), notes that wives of the captain and lieutenants were allowed to sail
aboard the ship until it cleared the Downs (modern Kent, northern English Channel and gateway
to the North Sea). It is likely that women aboard the ship would have had a pacifying effect on
the crew, enforcing polite behavior. John Cunningham, surgeon aboard the 80-gun second rate
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Figure 31: Example of signal communications aboard a ship; from the journal of Daniel
Woodhouse, seaman aboard HMS America (Used with Permission NMM: JOD/40/1).
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HMS Cambridge (Lavery 1983) from 1823-1825, notes in his journal that “nor were even the
women ducked or otherwise indelicately treated” (JOD/21) when aboard the ship. Second rates
were often kept on station very close to England and it is therefore likely that with women often
aboard the characteristics of shipboard society might be different than those on ships of other
classes.
Overall the layout of HMS Impregnable suggests a very similar organization of space to
that of the third rate HMS Tremendous. The characteristic hierarchical organization of living
spaces is continued and even more greatly represented in HMS Impregnable, and the addition of
extra sleeping quarters may have meant the addition of women to the ship’s population, which
may have had a moderating effect on the shipboard society.

Summary

Based on the above examination of ship layouts a few trends in the characteristics of
spatial organization in English naval ships are evident. Firstly, as the class and size of ships
increases so does the complexity of the hierarchical distribution of living spaces aboard the ship.
The smallest ship features a horizontal distribution of living spaces, with higher ranking
individuals having berths located further to the aft of the ship. As the ships increased in size the
hierarchical distribution of living spaces became more vertically oriented, with higher ranking
individuals having berths located on the uppermost decks. The characteristic horizontal
distribution in the smaller ships is also evident in the larger ships as a secondary organization of
hierarchy on each individual deck.
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Secondly, the complexity of spatial organization has a direct relationship to the health of
the crew. The smaller ships feature a distribution of space that is very simple, resulting in a very
homogenous ship organization, while the larger ships feature a very complex and diversified use
of space. The simple nature of the smaller ships means that it would have been very difficult to
quarantine illness prevalent in the ship’s population. This problem is mitigated in the larger ships
with the introduction of the cockpit, on the orlop deck, to act as an infirmary and quarantining
area. It is possible that this relationship of complex spaces aboard larger ships would have
impacted other aspects of social life aboard ships as well.
Finally, the organization of spaces associated with the officers of the ship, particularly the
gunroom and wardroom, vary throughout the ships. In the smaller ships the commissioned
officers and warrant officers shared a common area while in the larger ships the area for the
commissioned officers (wardroom) and warrant officers (gunroom) was differentiated. As such it
is likely that there was far less social differentiation between warrant officers and commissioned
members in the smaller ships than in the larger ones. An additional differentiation of the warrant
officers had the non-seafaring officers disassociated with the gunroom. In the smaller ships of
this study this differentiation did not exist and it is likely that these non-seafaring individuals
were more socially integrated into the population of the ship.

Computer Based Spatial Analysis

In the above investigation I have identified features of spatial organization, pertinent to
characteristics of shipboard society. The following section will engage a space syntax approach
to the study of these ships and evaluate the application of computer based spatial modelling to
175

the examination of shipboard societies. Each ship was subject to convex space analysis using
JASS software.
Chapters 2 and 3 note a variety of approaches and theories potentially applicable to an
analysis of the built environment. This study employed a selective assortment of methods with
particular pertinence to the examination of spatial organization within a complex and the
accessibility of these spaces. As such I have chosen to utilize methods common to space syntax
analysis, in particular convex space analysis, and traditional graph analysis. What follows is a
brief explanation of the procedures and calculations for each form of analysis and a description
of how they were applied in analyzing the ship diagrams.

Convex Space Analysis
As noted in Chapter 3 space syntax methodologies allow for a quantitative analysis of
different values associated with spatial distributions. For the convex space analysis of each ship’s
layout total depth (TD) and real relative asymmetry (RRA) were calculated. As these values
were discussed in detail in Chapter 3 a brief summary of their calculation, in relation to Figure
32, follows:
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Figure 32: Illustrative example of step depth and convex spaces using HMS Southampton.

Total Depth – is the sum of all levels within a system, whereby each level is defined as
the sum of all connected spaces within that level. It is calculated by multiplying the number of
nodes on a level (where the carrier space is weighted as zero) by the level they are on and then
finding the sum of those values for all levels (Ostwald 2011). Therefore, for Structure A, TD = (0
x 1) + (1 x 1) + (2 x 2) + (3 x 4) + (4 x 12) = 0 + 1 + 4 + 12 + 48 = 65. Therefore the total depth
of HMS Southampton is 65.
Real Relative Asymmetry – is the conversion of relative asymmetry for cross comparison
of buildings with a large size difference. As described in Chapter 3, RRA values for a structure
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are obtained by comparing the relative asymmetry value against a benchmark configuration.
Based on this process the RRA value is calculated by dividing the relative asymmetry value by
the relativised D value for the K spaces of the building. Therefore for HMS Southampton, RRA =
0.269/0.225 = 1.195. The real relative asymmetry for the carrier space 0 in HMS Southampton is
1.195.

Convex Space Results
The results of the analysis exhibit interesting correlations with information presented in
the examination of archival materials (for complete results for each ship see Appendix C).
Firstly, the layouts examined above show an internal distribution of bed places that reflects a
vertical and horizontal representation of hierarchy within the ship. Figure 33 shows the depth
values associated with individual living spaces aboard each of the ships. Visually there is a very
distinct difference in depth values throughout the ships, with HMS Impregnable exhibiting the
greatest diversity in depth values associated with living spaces and HMS Southampton the least.
Increased diversity is characteristic of the vertical displacement of living spaces aboard the ship,
representative of social hierarchies aboard. By analyzing the depth values of living spaces it is
possible to present a model of the physical manifestation of social stratification aboard a ship.
In a similar fashion it is possible to evaluate the social stratification of officers aboard the
ships. As noted in Robert Guthrie’s journal aboard HMS Seringapatam the surgeon was often
separated socially from the sailing officers. As with the hierarchy of the ship this social
separation may have been represented in the spatial organization of the ship.
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Comparison of Bed Place Depths
7

6

5

4

3

2

1

0
Impregnable (D)

Tremendous (D)

Assistance (D)

Southampton (D)

Captain's Cabin

Boatswain's Cabin

Carpenter's Cabin

Wardroom

Gunroom

Surgeon's Cabin

Arachne (D)

Figure 33: Illustrative example of hierarchical differentiation aboard the ship using depth
values.

Figure 34 shows the depth values of the wardroom, gunroom, and surgeon’s cabin for
each ship. The larger ships exhibit very distinct differences between each of the living areas,
representative of the spatial separation of each type of officer. As the lower classes of ship show
much less spatial distinction between the officers, such that for HMS Southampton and HMS
Arachne they are all the same. HMS Assistance shows the wardroom and gunroom having the
same depth with the surgeon’s cabin still separated. It is possible that the difference in depth
value of the living spaces associated with these officers represents an actual social separation
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aboard the ship, such that on larger ships the commissioned officers, warrant officers, and idle
warrant officers are very socially separate. This trend then diminishes so that on HMS Assistance
the commissioned and warrant officers are more socially connected, while the idle warrant
officers remain separated, and on HMS Southampton and HMS Arachne all officers are socially
connected. A similar spatial segregation of junior officers was also employed by members of the
Hudson’s Bay Company (in a military fashion) in remote fur trade camps in northern Canada
(Hamilton 2000).

Comparison of Officers
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Figure 34: Illustrative example of depth values associated with the living spaces of the
commissioned, warrant, and idle warrant officers.

A second measure, pertinent to the characteristics discussed in the examination of
archival material, is that of complexity. The log of the slave ship Sandown and the journal of
Commodore Anson’s Voyage, kept aboard HMS Tryal, both discuss the spread of illness
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throughout small ships while the quarter bills of HMS Sans Pereil and HMS Royal Sovereign
refer to the ability of a larger ship to successfully quarantine ill crew members. Figure 35 and
Figure 36 show the depth values of all spaces aboard HMS Impregnable and HMS Arachne.
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Figure 35: Depth values for spaces aboard HMS Impregnable.
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HMS Arachne (1809)
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Figure 36: Depth values for spaces aboard HMS Arachne.

Based on these graphs HMS Impregnable not only features higher depth values than
HMS Arachne but presents an altogether more complex layout. This greater complexity lends
itself well to the sequestering of ill crew members in order to prevent the spread of illness in a
ship. Ships of a similar complexity to HMS Arachne would likely have experienced difficulties
with managing illness aboard ship. Within this study HMS Southampton (Figure 37) exhibits a
very similar depth graph to HMS Arachne and would therefore likely have suffered if her crew
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took ill, while HMS Assistance (Figure 38) with a more complex graph may have been spared
the same degree of suffering.
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Figure 37: Depth values of spaces aboard HMS Southampton.
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8
7
6
5
4
3
2
1
0

Depth

Figure 38: Depth values of spaces aboard HMS Assistance.
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The journal of the slave ship Duke of Argyle reported unrest aboard after the bulkheads of
the lower deck were reorganized to accommodate the slaves. The above depth graph would
appear to suggest that the lack of complexity in spatial organization may be a contributing factor
to the disturbance. Considering the real relative asymmetry values (Figure 39) however it is
possible to interpret the layout slightly differently. The RRA values for the spaces aboard HMS
Arachne reflect a complex organization of highly secluded and highly integrated areas. This
complexity is showcased particularly in the organization of the cabins and living spaces aboard.
This diversity of integrated and secluded spaces lends itself well to a physical structuring of
social hierarchies and relationships and would likely contribute to the governance of the crew.
As described in the journal of the Duke of Argyle the removal of these physical boundaries would
alter the social organization of the ship’s population and may result in unrest among the crew.

HMS Arachne (1809)
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Figure 39: Real Relative Asymmetry values for spaces aboard HMS Arachne.
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In the case of HMS Bounty and HMS Hermione it would appear that the complex arrangement of
secluded and integrated spaces was not sufficient to deter a mutiny. In these cases it is likely that
some other variable, such as a poor captain or over rationing of food and grog, would have
contributed more highly to the mutiny than the organization of space.
In addition to these correlations the results of the space syntax analysis provides an
opportunity for the organization of data for the purpose of model building, identifying aspects of
shipboard societies not immediately visible in the ship layouts. In particular these data can help
formulate models of access for ranks aboard the ships and genotypes for future comparisons.

Access Rings
As with most terrestrial military installations access throughout ships was tightly
controlled. For instance, the quarter deck was off limits to almost everyone but the
commissioned officers, the exceptions being warrant and petty officers responsible for steering
actions, such as the master and coxswain. Similarly, most of the seaman aboard the ship would
have been restricted to activities on the lower deck when on their off watch. These and other
general rules being known it is possible to construct an access diagram for different personnel
aboard the ships.
As access was mainly related to rank the easiest way to group the crews for this study
was to divide them into rank based groups, as follows: admiral, captain, commissioned officers,
marines, warrant officers, idle warrant officers, rating, and passengers. The mean real relative
asymmetry values of areas known to be accessible to each class of the ship’s population were
combined for comparison (for results see Appendix C), and graphed (Figure 44, Figure 41,
Figure 42, Figure 43, and Figure 44).
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Figure 40: Radar graph illustrating access values for personnel aboard HMS Impregnable,
based on RRA.
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Figure 41: Radar graph illustrating access values for personnel aboard HMS Tremendous,
based on RRA.
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HMS Assistance RRA
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Figure 42: Radar graph illustrating access values for personnel aboard HMS Assistance,
based on RRA.

HMS Southampton RRA
Captain
1
0.8
Ratings

0.6

Commissioned Officers

0.4
0.2
0

Idle Warrant Officers

Marines

Warrant Officers

Figure 43: Radar graph illustrating access values for personnel aboard HMS
Southampton, based on RRA.
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HMS Arachne RRA
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Figure 44: Radar graph illustrating access values for personnel aboard HMS Arachne,
based on RRA.

Based on these results it is possible to describe the level of seclusion that each crew
member could access, such that each member would be able to access all spaces assigned values
equal to or lower than their mean value. As these are mean values there will of course be outliers
but what is illustrated is a useful approximation of access from which to launch further
investigation.
As expected the captain and admiral occupy the outermost rings of the graph indicating
that they would have been able to access the most secluded areas of the ships. In the case of
HMS Impregnable the passengers aboard occupy the next outermost rings indicating that they
were able to access some of the more secluded areas of the ship. This is not to say that they
would have had the run of the ship but rather likely reflects that they would have joined the
captain or admiral for dinner and other occasions and would have been able to access some of
these areas out of reach of the officers and crewmen. The access of the rest of the crew follows
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as would be expected, with the commissioned and warrant officers being able to access similarly
secluded areas, the idle warrant officers and marines slightly less secluded, and the ratings able
to access only the more integrated areas of the ship. The values for each group were then
averaged to produce an image of access for all ships of the Royal Navy (Figure 45). These results
provide a quantified description of access aboard English naval ships of this period. Future
studies of spatial organization aboard these ships may utilize these values as a basis for
comparing integration and access in other ships of the Royal Navy.
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Figure 45: Radar graph illustrating average access of personnel aboard all classes of ships
of the Royal Navy, based on real relative asymmetry values.
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Genotypes
The construction of architectural genotypes has been prevalent in space syntax studies
virtually since its inception. Genotypes, based on integration values for spaces within a structure,
are a useful way of comparing variety or conformity within an architectural style. Following
genotype studies by Bafna (2001) and Aldrigue and Trigueiro (2012), nodal points described in
the convex space analysis above were assigned categories. For all ships, spaces aboard were
divided into: living/sleeping areas, deck, storerooms, and utility areas. The mean depth and real
relative asymmetry values for each category were calculated (Table 1) and plotted (Figure 46).
Ship
Impregnable
Tremendous
Assistance
Southampton
Arachne
Mean

Living/Sleeping Areas (RRA)
1.070324456
0.923848437
0.924374103
0.767444415
0.88064782
0.913327846

Decks (RRA)
0.739328734
0.630217628
0.621650112
0.636539183
0.444632363
0.614473604

Storerooms (RRA) Utility Areas (RRA)
1.046549009
1.050252183
0.788960228
0.849312894
1.042905468
0.943987206
0.779435734
0.831398117
1.034028752
0.827223002
0.938375838
0.90043468

Table 1: Mean RRA values the categorical spaces for each ship of the study.

Integration Genotype
1.2
1
0.8
0.6
0.4
0.2
0
Living/Sleeping Areas (RRA)
Impregnable

Decks (RRA)
Tremendous

Storerooms (RRA)
Assistance

Southampton

Utility Areas (RRA)
Arachne

Figure 46: Plot of the mean real relative asymmetry values spatial categories aboard the
ships of this study.
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The plot above presents a graphical representation of the integration of typological spaces
aboard the ships. As with houses and offices it is possible to compare these plots in an effort to
understand variations in style and construction. Based on the plot it would appear that HMS
Impregnable and HMS Assistance share very similar organization of these categorical spaces,
while the same can be said for HMS Tremendous and HMS Southampton. In addition, HMS
Impregnable and HMS Assistance have values largely appearing above the mean line, while the
values of HMS Tremendous and HMS Southampton appear mainly below the mean line. The
values for HMS Arachne do not appear to correlate well with either group and feature values
both above and below the mean line.
Without a larger sample of ships from various classes there is little interpretive value to
these plots, but nonetheless an interesting pattern has emerged considering the groupings of the
ships. The similarity of HMS Impregnable and HMS Assistance is at first glance odd, as it would
be expected that the former would share more in common with HMS Tremendous based on size
and armament, however this similarity makes much more sense when considering the tactical
relevance and social organization of the ships. As noted in the layout and archival analyses both
HMS Impregnable and HMS Assistance would have operated as signal ships for an admiral as
part of a fleet, in the domestic and foreign waters respectively. As such, despite a difference in
size, the social organization of space would have been very similar. Similarly, ships of the class
of HMS Tremendous and HMS Southampton were considered the fighting workhorses of the
navy and so their social organization of space would not have required the inclusion of an
admiral. In this way it is possible to interpret some aspects of the social organization of these
ships from a genotype plot.
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Another means of comparing genotypes is as a ranked order of integration. For this each
category in a ship is ranked according to their integration value (displayed in Table 1). Table 2
illustrates the results of this ranking, where D represents decks, St for Storerooms, Li for
Living/Sleeping areas, and U for utility areas.

Ship
Impregnable
Tremendous
Assistance
Southampton
Arachne

Genotype
D<St<U<Li
D<St<U<Li
D<Li<U<St
D<Li<St<U
D<U<Li<St

Table 2: Ranked order of integration for each ship.

Organizing the results in this fashion enables a very general comparison of the
organization of space aboard the ships. In all cases the decks are the most integrated category of
spaces aboard the ship, which makes sense when considering that they provide a platform for,
and access to, all other spaces aboard. In the case of this organization of the data HMS
Impregnable and HMS Tremendous share identical genotypes, with HMS Assistance and HMS
Southampton sharing very similar genotypes. Interestingly for HMS Impregnable and HMS
Tremendous the living spaces represent the most secluded spaces aboard the ship while for HMS
Assistance and HMS Southampton they are the second most inclusive spaces.
Given the size of the data set for this study it is not practical to compare these results
statistically. The usefulness of these diagrams is in their potential for comparing variations in
style and construction of social space throughout a large number of specimens. For instance, a
study of Brazilian house styles by Luiz Amorim (1997) was successful in identifying 24 different
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house styles in a specific region, out of hundreds of cases. A similar application of spatial
comparison for ships may be useful in the future to identify trends in ship construction within
certain classes, functions, or nationalities. The genotypes in this study may provide a useful
benchmark from which to launch future investigations.

Discussion

The examination conducted in this chapter has provided a detailed analysis of the spatial
organization of each ship and its relevance to the social characteristics of shipboard societies. In
general there appears to be a correlation between hierarchy and the distribution of living spaces
aboard the ships. In addition, some of the spatial characteristics identified in the examination of
ships’ layouts were subsequently identified through applications of space syntax analysis,
marking the usefulness of this approach to the study of shipboard societies. Furthermore,
additional applications of space syntax analysis identified characteristics of spatial organization
not apparent in the original examination of ship layouts. In the following, final, chapter the
results described above will be analyzed in conjunction with the social theories discussed in
Chapter 2, in an effort to elucidate the nuances of social interaction aboard ships.
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CHAPTER 7: DISCUSSION AND CONCLUSIONS

“Sometimes we are lucky enough to know our lives have been changed, to
discard the old and embrace the new and run headlong down an immutable
course. It happened to me … on that summer’s day when my eyes were opened
to the sea.”
- Jacques Yves-Cousteau

Introduction

In this chapter I will discuss the results presented in chapter 6 within the context of the
theories discussed in chapter 2 and the features of the Royal Navy introduced in chapters 4 and 5.
In addition, I will synthesize a theory of shipboard societies, outlining the characteristics that
define it, and identify the ways in which the methods of this study can contribute to a holistic
understanding of a shipboard society. Finally, I will conclude with a summary of the information
presented in this dissertation and a projection for future work in this field.
In the previous chapter, the results of the quantitative analysis of space aboard ships was
presented. From this analysis certain trends and characteristics were identified for ships of
different classes. In particular, as the ships increased in size so did the complexity of the
hierarchical distribution of spaces aboard the ship. Specifically, the larger ships saw a vertical
distribution of living spaces associated with the officers of the ship, while this distribution was
more horizontal in the smaller ships. In addition, the relationship between commissioned
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officers, warrant officers, and idle warrant officers was explored, identifying that the spatial
organization of the smaller ships would have fostered less division between the three classes of
officer. Finally, a consideration of complexity for each ship revealed that the smaller ships of the
study were less complex than the larger ships, as far as depth was concerned, but featured a
similar complexity with regard to areas of inclusion and seclusion.

Towards a Theory of Shipboard Society

The study of shipboard societies has been prevalent in maritime archaeology since its
inception, however, the subtleties of this notion are usually dealt with on a ship to ship basis. At
its most basic an understanding of shipboard societies is an understanding of the relationships and
social interaction aboard a ship. The identity of a shipboard society comprises a complex product
of many variables. These variables may include the history of the ship, nationality and makeup of
the crew, purpose of the vessel, type of ship, spatial organization of the ship, social organization
of the ship, and nationality of the ship. Each of these factors can serve to impact not only the
identity of the shipboard society but also the nature of other variables. Figure 47 illustrates the
ways in which each of these factors may contribute to our knowledge of shipboard societies.
The methods and analysis presented in this study contribute to the understanding of how
the built environment may have affected sociability within the context of a ship. The results of
the analyses in chapter 6 describe several instances in which the structure of the ship may have
impacted these relationships. In particular, the spatial organization of a ship would have
impacted aspects of social interaction, and the social organization of hierarchy aboard the ship.
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Figure 47: Flow diagram of the possible variables contributing to the identity of a
shipboard society.

Social Interaction
As described in chapter 2 interactions are imperative to the development and
maintenance of social identities and relationships (Barth 1966; Bourdieu 1977). In particular,
according to Bourdieu’s habitus the continued development and maintenance of these social
patterns relies on constant interaction between agents within the system. This continued
interaction also produces an enculturation mechanism linking social practices and culture history
for the shipboard society. This function would have been useful for new crew members joining
the existing group. The more potential interactions a crew member may face in a given day the
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greater potential for the continued maintenance of the social pattern. Therefore the proliferation
of the characteristics of shipboard society rely, in part, on the way the layout of the ship fosters
social interaction. Furthermore, Barth’s transactional theory discusses the manner in which social
decisions made by individuals within transactions has an effect on their relationship with other
individuals. Central to Barth’s theory is the fact that the definition and understanding of the
status and role of each participant is key to a successful transaction. The spatial organization of a
ship can have an impact on the development of these roles through the capacity in which
communication aboard a ship takes place. The more intense the communication within a group
the more enhanced is their sense of group identity. Through the examination of spatial
organization aboard ships of the Royal Navy it is possible to construct an understanding of social
interaction aboard.
Firstly, several archival documents describe the relationship between the idle warrant
officers, particularly the surgeon and purser, and the sailing warrant officers. At times this
relationship is noted as having been one of inequality, largely due to the lack of participation of
the surgeon and purser in the functional nature of the ship. This distance is reflected in the spatial
organization of the living areas of these officers. In the larger ships of the study it is apparent that
the commissioned, warrant, and idle warrant officers occupied very spatially distinct areas of the
ship. This trend was not exhibited as strongly in the smaller ships, such that the commissioned
and warrant officers shared a common level or living space in HMS Assistance and all three
classes of officers shared a common level of living space in HMS Southampton and HMS
Arachne.
These separated living spaces would have fostered an increased interaction between
certain crew members while decreasing interaction between others. As discussed by Bourdieu
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(1977) increased interaction would have further nurtured the existing distinction between
commissioned, warrant, and idle warrant officers, contributing to the formation of a distinct
shipboard identity for each group. As this spatial segregation decreased in smaller ships it is
likely that a less heterogeneous identity would have existed among these groups, replaced by a
more homogenous identity of officers of the ship.
In this case the situation between these members of the crew, as described in the archival
documents, was reflected in the spatial organization of the living spaces and visible in the space
syntax analysis. Applied to other layouts, this approach could suggest the ways in which the
spatial organization of other ships may impact the relationships between these officers.
Corroborating archival documents would further enhance the study of these social interactions
within other ships of the Royal Navy.
Secondly, as noted in the archival documents ships of all sizes were subject to variations
in the make-up of the population of the ship. Several documents note the presence of passengers
in the ship’s manifest, including marines, women, and children. As noted in chapter 5, the
inclusion of these passengers may have altered the disposition of the crew and had an impact on
the nature of the identity of the shipboard society. Radar diagrams, presented in chapter 6,
illustrate models of access for various individuals aboard a ship, based on comparative values of
integration for the spaces aboard the ship they were known to access. What results is a
quantitative model of access and interaction for individuals aboard ships of different classes.
Individuals associated with a specific real relative asymmetry value could have accessed areas
aboard the ship with equal or lesser real relative asymmetry values. As such these diagrams
represent an illustration of the members of the crew that would have potentially interacted
frequently and those that may have interacted less frequently.
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The application of these models, in conjunction with archival materials and
archaeological ground-truthing, can assist in deriving information regarding the social aspects of
shipboard societies from the spatial organization of a ship.

Social Organization of Hierarchy
The derivation of power and authority within a structured environment, as discussed in
chapter 2 (Foucault 1977, Giddens 1984; Goffman 1959), relates directly to the organization of
individuals within a spatial context. In particular, towards his theory of structuration, Anthony
Giddens differentiates between the social structures that inform social interaction and the
structural properties of the social systems in which the action occurs. Furthermore, it is identified
that the location of agents within a system has a direct impact on the manner in which their
habitual practice will affect the social structure. This relationship between social structure and
spatiality is reflected in the space syntax approach to the built environment, whereby the
organization of space in the built environment is a product of social interaction within that space.
Integral to his theory of structuration Giddens discusses the duality of structure, which
identifies that “the rules and resources drawn upon in the production and reproduction of social
action are at the same time the means of system production” (Giddens 1984: 19). In the context
of space syntax and the built environment this can be taken to mean that social action within a
space will help shape the organization of a space, which will in turn continue to support the
social action. Giddens (1984) notes also that there is a distinction between the social rules that
govern action in a space and habitual practice; the former having a greater impact on the social
use of space. In the case of shipboard societies the habitual actions can be identified as the
actions of the crew during the different watches, as discussed in the archival documents listed in
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chapter 5. The essence of shipboard society, as reflected in the continued operation of the social
structure, must therefore be linked more closely to random actions that occur outside of the
prescribed activities of the watches.
From this perspective the results of this study would not present an accurate depiction of
the culture of shipboard societies. The methodology engaged in this research models the
predicted behaviour and routine of life aboard a ship based on the organization of space. If, as
Giddens (1984) suggests, the nuances of shipboard culture are contained not in habitual practices
but in random action the characteristics of shipboard societies are invisible to the proposed
methodology.
On the other hand, Foucault (1977) discussed power relationships as a result of the
division of space in a given area and the allocation of certain spaces for specific actions. He
noted that to achieve the maximum degree of power and control within a system of partitioned
spaces the area should be divided into as many sections as there are people or elements in the
system. On the other hand Goffman (1959) discussed power relationships as the result of image,
which requires continued maintenance. The continued maintenance and presentation of an
individual’s image is integral to maintaining power relationships.
Foucault’s notion of power and spatial division appears to have little impact on the power
relationships aboard a ship. From the analysis in chapter 6 it is clear that a ships’ complement
routinely outnumbered the number of spatial divisions aboard the ship. Given that the derivation
of this theory related to Foucault’s work with French prisons it is not surprising that it does not
relate well to shipboard societies. His identification, however, of the relationship between power
and the allocation of certain task specific spaces relates well to the division of spaces aboard
ships. The ship, being a closed-system, relied heavily on spaces having multiple uses and the
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improvisation of spatial practices. The bulkheads of most decks were moveable and each deck
functioned as a living area, construction area, fighting platform, and any other function a captain
may require. Some rooms however were very functionally specific. It is these rooms that fall
under Foucault’s description of power. Based on the spatial analysis conducted in chapter 6 a
high degree of spatial organization, related to hierarchy, was observed aboard the ships. Three
measures in particular contribute to an understanding of hierarchical organization aboard ships of
the Royal Navy.
First, it was determined that the largest ships of the study featured a vertical displacement
of officers throughout the ship, visible in the comparison of depth values for the living spaces of
each individual. In contrast, the smaller ships of the study showed very little difference in depth
values for living spaces aboard the ship, indicating less vertical displacement for the officers.
Through an examination of the archival layouts however it was determined that in these cases the
distribution of hierarchical spaces was more horizontally oriented. For other ships of the Royal
Navy a simple depth measure of living spaces aboard the ship could provide a similar
understanding as to the role of vertical displacement in the organization of social hierarchy
aboard the ship.
This organization of hierarchical spaces throughout a ship relates heavily to Foucault’s
notion of spatial delineation connecting prominently to power. In the smallest ships of the study
hierarchy was organized horizontally on the lowest deck of the ship and, due to the placement of
guns on decks above, bulkheads in these ships were permanent. Conversely the larger ships
featured a vertical organization of hierarchy on gun decks comprising moveable bulkheads;
ephemeral boundaries that would serve as a disservice to the administration of power aboard a
ship according to Foucault. The vertical displacement hierarchical spaces on different decks
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however creates a more permanent spatial division and off-sets this issue. Therefore a
consideration of power aboard a ship according to Foucault would suggest that as the vertical
distribution of hierarchical spaces increases so does the distribution of power.
Several archival documents and historical accounts discuss problems aboard smaller
ships, related to illness and cooperation of the crew. The organization of space aboard these
small ships would have been integral to the successful operation of the ship. Measures of depth
for spaces aboard the ships show that there was very little complexity and the ships were fairly
homogenous in their spatial organization. This lack of depth reflects accounts in the archival
documents of the quarantining of ill crew members being difficult in smaller ships. However, the
plot of real relative asymmetry values for these ships indicates that there was a fairly complex
organization of highly integrated and highly secluded spaces. This complexity reflects, in part,
the horizontal distribution of hierarchy mentioned above, but also points towards a very
compartmentalized space. Both of these factors would have had an impact on the maintenance of
social hierarchies aboard the ship and possibly mitigated the spread of illness given appropriate
quarantining of ill crew members. As such, for smaller ships, a measure of real relative
asymmetry values for all spaces aboard is a better indicator of the organization of hierarchical
spaces.
Finally, the investigation of ship genotypes revealed that the potential presence of an
admiral, or lack thereof, aboard a ship may be predicted. The deviation of HMS Impregnable and
HMS Assistance above the mean line shows a genotypical similarity, possibly related to their
functionality as flagships. As mentioned in chapter 6 these genotypes require a larger data set to
be statistically relevant, but nonetheless they can provide general information about the style of
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spatial organization of a ship, and given a large enough sample set could potentially lead to a
diagnostic model for ship identification.

Conclusions

The study of shipboard societies requires a holistic research approach. It is necessary to
engage historical and archival documents, archaeological material, ethnography, and practical
experiment. In this dissertation I have presented a quantitative approach to understanding the ways
in which the built environment of a ship affects and helps shape shipboard societies. To this end I
formulated a three part hypothesis to structure the analysis:
1) The culture and identity of individuals aboard a ship is distinct from that of other cultures
and is identified in the characteristics of shipboard societies.
2) Social characteristics of shipboard societies are spatially related and bounded by the
structure and spatial organization of a ship.
3) The spatial relationships of social characteristics can be identified and quantified using
space syntax analysis.
Based on the findings of this study I can conclude that:
1. Through an examination of historical documents and archival material I have identified
characteristics specific to the culture of life aboard a ship.
2. Through a qualitative analysis of spatial organization for a variety of ships I have shown
that these characteristics are in some cases spatially associated.
3. The results of this study have shown that through the use of computer based spatial
analysis it is possible to supplement data from the historic and archival sources and more
fully understand the nature and characteristics of shipboard societies.
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Recommendations for Future Research

The results of this study not only contribute to current knowledge of shipboard societies
but articulates well with current approaches to studying ships and provides a platform from which
to launch future studies.
Firstly, one of the questions that has arisen from my research in this dissertation is whether
or not ships of the past were used optimally, according to their construction, or if cultural practices
aboard ship superseded optimization. One method for examining this question lies in the results of
the convex spatial analysis carried out in chapter 6, and the examination of movement models
within a ship. Justified permeability graphs produced through convex space analysis are useful in
identifying the possible routes of access throughout a ship. Utilizing the framework of these
diagrams it is possible to create a vector surface for interpolation in a GIS. Using the RRA values
as a friction surface for each nodal point it will be possible to conduct a least cost paths analysis
from any space in the ship to any other space in the ship. These paths would represent the optimal
route for an individual to take through a ship, based on the accessibility of spaces. It would then
be possible to compare these paths to descriptions of actual spatial use in archival documents.
For example, using the quarter and watch bill of HMS Cleopatra (NMM: SPB/7/1) and the
journal of Capt. Henry Caldwell (NMM: CAL/301-328), both presented in chapter 5, it is possible
to model the potential paths for a single gunnery crew when mustered to quarters. The journal of
Henry Caldwell describes the action of beating to quarters, during a naval engagement, as a
mustering of divisions, including the allocation of assembly space for each division. It is noted
that the ‘reserve boarder’ division would have mustered on the port side of the quarter deck and
was comprised of the crews for the 1st, 3rd. 4th, 12th, and 13th guns of the main deck. The quarter
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bill of HMS Cleopatra notes the individuals crewing each gun, while the watch bills detail where
each of these crew men would have been stationed. For the purposes of this study we can examine
the stations of the members of the 1st gun crew and model their potential movement to muster to
on the port side of the quarter deck.
The first page of the bills of HMS Cleopatra describe her as a 40 gun ship with a
complement of 220 men. For the Cleopatra therefore the most analogous ship from this study is
HMS Southampton. The layout of the Southampton is quite simple however, and so in order to
provide the best example of how this type of analysis could occur I will use the layout of HMS
Impregnable. The quarter bill of HMS Cleopatra lists the crew of the 1st gun as being captained
by William Jackson, and crewed by Samuel Bayne, Alex Hugh, Peter Owens, John Cummings,
Alex Wilson, Ben Clark, and Richard Brooks (Appendix A). Additionally, the watch bill lists the
station and watch of each individual, such that, Jackson and Bayne were both forecastle men of
the starboard watch, Hugh a seaman of the waist on the starboard watch, Owens a seaman of the
waist on the larboard watch, Cummings a seaman of the aft on the larboard watch, Wilson a
midshipman of the larboard watch, Clark the cook’s mate with no watch, being an idler, and
Brooks a marine of the larboard watch (Appendix A).
Figure 48 shows where each member of the gun crew would be stationed during a typical
shift of the starboard watch. In the event that the order be given for the ship to beat to quarters
each of the members of the gun crew would have to make their way from their current position to
the quarter deck (labelled 1 on the diagram). Following a least cost paths approach to modelling
this movement, and using the RRA values for each space as the value of the friction surface the
most effective way for each individual to navigate their way through the ship can be modelled.
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Figure 48: Illustrative example of the potential location of each member of the gun crew during the starboard watch.
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As the individuals comprising each division and their stationing aboard the ship when not
in combat are listed it is possible to create an idealized model to represent the movement of an
individual when beat to quarters. Utilizing Agent Simulation Modelling (ASM) functions in the
UCL program Depthmap however it may be possible to create more real to life models of shipboard
interaction and movement by simulating deck clutter. This technique was used effectively by
Morton et. al. (2013) to model differential movement in Maya plazas. In addition to modelling
efficiency, utilizing this form of analysis as a framework it would be possible to model movement
of individuals within a ship and chart possible daily interactions, building up a model of life for
individual agents within the ship. Such an investigation would enable research engagement with
questions of communication and culture aboard ships such as the organization of language groups,
lifestyle for women aboard ships, and dynamics of food preparation.
Secondly, one of the original motivations for conducting this research was to investigate
the possibility of an alternative methodology to examine the socio-spatial characteristics of
shipboard societies from shipwreck sites. Traditionally these types of studies rely heavily on
artifact associations and provenience to derive data, however, as discussed in chapter 1, these items
often shift during the wrecking process eliminating their ability to be studied effectively. It is
possible that the spatial analysis conducted in this dissertation will provide an effective
complement to traditional shipwreck studies. However, it was not possible within the scope of this
study to actually conduct a survey of a shipwreck and ground truth the model presented in this
document. I will be making this model freely available to the maritime archaeology community so
that future research can engage a combination of traditional approaches to shipwreck studies and
experiment with the model presented here, in order to better understand its practical application in
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the field. I am hopeful that the application of this model to a variety of different sites and ships
will create a robust methodology for the study of shipwrecks.
Finally, the methods presented in this dissertation articulate well with existing shipwreck
research systems. One such system, the BULSI system for shipwreck assessment, was created by
Wessex Archaeology in 2011 as part of a desk based assessment survey of known shipwrecks in
waters off the English coast. BULSI – Build, Use, Loss, Survival, Investigation – details a
standardized approach to assessing the life history and site formation of a shipwreck. For any given
shipwreck the BULSI system collects information regarding the date, place, and material of
construction, vessel type, destination, nationality, manner of loss, and post-depositional processes.
As a tool for data mining the BULSI system can provide useful information to support the types
of analysis performed in this dissertation. For example, in the discussion above, regarding the
manner in which spatial organization affects power relationships, I described a tumultuous
situation aboard the slave ship Duke of Argyle and discussed how the disruption of spatial
organization could have contributed to the unrest. An understanding of the size and type of vessel
that was the Duke of Argyle as well as its purpose was essential to conducting the analysis. In
addition to using the BULSI system for data acquisition it is also possible to combine the
methodological approach in this dissertation with the data obtained through the BULSI system to
provide information about six of the seven characteristics of shipboard society described in Figure
47. Using a combination of the BULSI system and the methods described in this study will enable
a much more detailed and complete understanding of the shipboard society for whatever wreck
site is being investigated.
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APPENDIX A: ARCHIVAL DOCUMENTS

Transcription of Regulations concerning Clearing Ship for Action (HMS Cleopatra; NMM:
SPB/7/1)

When the Hands are beat to Quarters, the Captains of the Guns, are to get their Quarters
cleared for Action as soon as Possible, and to attend to the following Regulations on that head.
Put the Grape and Cannister Shot Boxes amidships, and see that the Tops of the Boxes are loose
enough, to prevent the Smallest Stop in Getting at the Shot When they are wanted.
Get, Both a Rope and Wooden Handled Spunge to each Gun.
A Powder Horn, full, and Pricken to it.
A large Number of Wads, and a Number of vents in each Man’s Hat
Match Tub places amidships, between every two Guns, and a little Water in the Bottom
of each.
When Every thing also is ready, a Man from each Gun, should Get a Couple Matches,
but they must never be lighted without Particular order.
The Boys must always stay on the Side of the Deck, opposite the Gun in Service, except
both Sides Should be engages, and then they are to keep amidships, taking care to keep the
Powder as far from the Matches as Possible.
A Salt Box with two Cartridges in it, is to be hung up opposite each Gun, But You must
Remember that You are not to take Powder from them, Unless the Boy does not serve Your Gun
Quick enough with the Common Boxes.
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The Two Magazines for the Forecastle must be carried there, and Places on the other Side
of the Foremast from the Gun engaging.
The Cask of Eighteen Pound Cartridges for the Quarter Deck must likewise be Places
over the Taffered (?).
The Officers Quartered on the Quarter Deck and Forecastle, must mind that those
Cartridges are only to be used, When their Guns are supplied too Slowly by the Boys; And if by
any Accident the Ship, or and Part of the Rigging, should take fire, near those Cartridges, and the
Position of the Fire, should render it unsafe to remove the Powder to any other Part of the Ship;
The Officer Commanding the Place of Danger, must cause the Powder to be thrown overboard,
to Prevent the Mischief the Explosion would Occasion.
The Master at arms, must always see the Berths rolled up, to make a clear Passage for the
Powder and wounded men. He must also get the Passage sprinkled with water, from the
Magazine door to the Hatchway; and get wet Swabs laid by the Magazine Door.
The Carpenter must get his Plugs and tools ready, and Properly dispersed; and the Main
Pumps Rigged, Ladders and Bulkheads down [later addition in between lines (and also the
hatches but those necessary, shut)], before he leaves the deck.
The Officers stationed at the Pikes, must see them divided, on the Quarter Deck,
Forecastle, and boats on each side.
In Case of being boarded, the Men stationed at the Rigging, must fire their Bayonets, and
go to the Place attacked.
If our Yard should lock in with any Part of the Enemy’s Riggin, the officer of the Tops
must Cut and Destroy as much of their sails and Rigging as Possible, with their Pole Axes.

227

The Petty Officers who Command each Division are to see all these Orders Put in
Execution, and Report to his Commanding Officer When his Quarters are clear, and ready for
Action! They are desired to Pay the Greatest Attention to the taking Care of the Powder, as an
Accident may happen from a Triffling Inattention in this Particular, of more fatal Consequences
than all the Shot of the Enemy can Occasion.
A Worm must be laid by every Four Guns.
The Gentlemen Who Command in the Tops, must have a bag of Water and a Match Tub
in each Top.
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Transcription of a Description of Officers Stations (HMS Cleopatra; NMM: SPB/7/1)

In Chase and Working the Ship – The first Lieutenant on the Quarter Deck to carry on the
Duty under the Captain. The Second Lieutenant on the Forecastle. The Master to assist on the
Quarter Deck, and attend Particularly to the Steerage.

Mooring Unmooring and Weighing – The Lieutenants to attend the Capstan Except when
the Anchor is casting and Fixturing and the Junior Lieutenant to be on the Forecastle.

In Case of Fire – If abaft the Main Mast, Lieut. Penrose is to be there, attended by Mr.
Leece, The Gunner and his Crew, the Quarter Master and Main Top Men. If before the Main
Mast, Lieut. Dent, assisted by Mr. Finly, the Boatswain Forecastle Men and Fore Top Men. Mr.
Rhind assisted by Mr. Baynton and Mr. Fed, the Afterquard of Waisters, is to attend the Pump,
and handing Water, and Prevent all Noise and Confusion upon Deck. Lieutenants Williams and
Young, are to Draw their Men up on the Quarter Deck, ready for any Duty, the Commanding
Officer on Deck sends them on.
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Details and Stationing for firing an 18 and 9 pound gun (HMS Amazon; NMM: JOD/45)
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231

232
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Summary of the breakdown of crews for ships with complements of 1,130 to 100 men (NMM: HRD/3/2)
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Crew Complement of HMS Impregnable (1786) and HMS Invincible (NMM: HRD/3/2)
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Crew Complement of HMS Tremendous (1784) and HMS Southampton (1757) (NMM: HRD/3/2)
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Crew Complement of HMS Nonsuch (1774) (NMM: HRD/3/2)
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Crew Complement of HMS Assistance (1747) (NMM: HRD/3/2)

238

Crew Complement of HMS Arachne (1809) analog (NMM: HRD/3/2)
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1st Gun Crew of HMS Cleopatra (NMM: SPB/7/1)
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Watch List of HMS Cleopatra with the 1st gun crew highlighted (NMM: SPB/7/1)
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APPENDIX B: SHIP LAYOUTS
HMS Impregnable (1786)
Aft Quarter and Upper decks
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Inboard Profile

Quarter Deck
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Upper Deck

Middle Gun Deck
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Lower Deck

Orlop Deck
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HMS Tremendous (1784)
Inboard Profile

Quarter Deck

246

Upper Deck

Lower Deck
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Orlop Deck
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HMS Assistance (1747)

Inboard Profile
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Quarter Deck

Upper Deck

250

Lower Deck

Orlop Deck
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HMS Southampton (1757)

Inboard Profile
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Quarter, Upper, and Orlop Decks
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HMS Arachne (1809)

Inboard Profile, Upper, and Orlop Decks
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APPENDIX C: ANALYTICAL AND STATISTICAL RESULTS
Convex Space Results
HMS Impregnable (1786)
Node Number Space Label
Depth Real Relative Asymmetry
0 Carrier Space
0
1.166553296
1 Quarter Deck
1
0.844216201
2 Port Office
2
1.166553296
3 Starboard Office
2
1.166553296
4 Steerage
2
1.15120391
5 Captain's Stateroom
2
1.15120391
6 Captain's Cabin
3
1.45819162
7 Forecastle
2
1.166553296
8 Upper Deck
2
0.629324804
9 Port Office
3
0.951661899
10 Starboard Office
3
0.951661899
11 Steerage
3
0.905613743
12 Admiral's Stateroom
4
1.204926759
13 Admiral's Apartment
5
1.519589162
14 Port Room
4
1.204926759
15 Boatswain's Cabin
3
0.951661899
16 Carpenter's Cabin
3
0.951661899
17 Port Head
3
0.951661899
18 Starboard Head
3
0.951661899
19 Middle Gun Deck
3
0.583276648
20 Wardroom
4
0.905613743
21 Galley
4
0.905613743
22 Lower Deck
4
0.583276648
23 Gunroom
5
0.905613743
24 Manger
5
0.905613743
25 Orlop Deck
5
0.629324804
26 Marine's Clothing
6
0.936312514
27 Slop Room
6
0.936312514
28 Purser's Cabin
6
0.936312514
29 Steward's Cabin
6
0.936312514
30 Bread Room
7
1.204926759
31 Surgeon's Cabin
6
0.936312514
32 Captain's Storeroom
6
0.936312514
33 Lieutenant's Storeroom
6
0.936312514
34 Cockpit
6
0.882589665
35 Block Room
6
0.951661899
36 Boatswain's Storeroom
6
0.936312514
37 Sail Room
7
1.258649609
38 Gunner's Storeroom
8
1.511914469
39 Carpenter's Storeroom
6
0.951661899
40 Pitch and Tar Room
6
0.951661899
41 Passageway
6
0.905613743
42 Passageway
7
1.197252067
43 Passageway
8
1.511914469
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HMS Tremendous (1784)
Node Number Space Label
0 Carrier Space
1 Quarter Deck
2 Clerks Cabin
3 Master's Cabin
4 Lobby
5 Bed Place
6 Great Cabin
7 Forecastle
8 Upper Deck
9 Wardroom
10 Boatswain's Cabin
11 Carpenter's Cabin
12 Galley
13 Port Head
14 Starboard Head
15 Lower Deck
16 Gunroom
17 Manger
18 Orlop Deck
19 Marine's Clothing
20 Slop Room
21 Purser's Room
22 Steward's Room
23 Bread Room
24 Surgeon's Room
25 Captain's Storeroom
26 Lieutenant's Storeroom
27 Cockpit
28 Block Room
29 Boatswain's Storeroom
30 Sail Room
31 Gunner's Storeroom
32 Carpenter's Storeroom
33 Pitch and Tar Room
34 Sail Room
35 Sail Room
36 Passageway
37 Passageway
38 Passageway
39 Passageway
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Depth Real Relative Asymmetry
0
1.068015868
1
0.732605926
2
1.068015868
2
1.068015868
2
1.050362713
2
1.050362713
3
1.3681195
2
1.068015868
2
0.520768068
3
0.85617801
3
0.85617801
3
0.85617801
3
0.85617801
3
0.85617801
3
0.85617801
3
0.432502294
4
0.767912236
4
0.767912236
4
0.397195984
5
0.714952771
5
0.714952771
5
0.714952771
5
0.714952771
6
0.988576671
5
0.714952771
5
0.714952771
5
0.714952771
5
0.653166729
5
0.732605926
5
0.714952771
6
1.050362713
6
0.979750094
5
0.732605926
5
0.732605926
5
0.732605926
5
0.732605926
5
0.688473039
6
0.979750094
7
1.297506881
5
0.688473039
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HMS Assistance (1747)
Node Number Space Label
Depth
0 Carrier Space
1 Quarter Deck
2 Port Office
3 Port Office
4 Great Cabin
5 Stateroom
6 Starboard Office
7 Forecastle
8 Upper Deck
9 Captain of Marines
10 1st Lieutenant
11 Master's Cabin
12 Captain's Cabin
13 2nd Lieutenant
14 Pantry
15 Boatswain's Cabin
16 Carpenter's Cabin
17 Galley
18 Port Head
19 Starboard Head
20 Lower Deck
21 Lieutenant of Marines
22 Captain's Clerk
23 3rd Lieutenant
24 Gunner
25 2nd Lieutenant of Marines
26 Chaplain
27 Manger
28 Orlop Deck
29 Slop Room
30 Purser's Cabin
31 Steward's Cabin
32 Bread Room
33 Surgeon's Cabin
34 Captain's Storeroom
35 Sail Room
36 Boatswain's Storeroom
37 Sail Room
38 Gunner's Storeroom
39 Carpenter's Storeroom
40 Passageway
41 Passageway
42 Anteroom
43 Anteroom
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0
1
3
3
3
4
3
2
2
4
4
4
4
4
4
3
3
3
3
3
3
4
4
4
4
4
4
4
4
5
5
5
6
5
5
5
5
6
7
5
5
6
2
3

Real Relative Asymmetry
0.974685977
0.652348883
1.220276145
1.220276145
1.204926759
1.527263854
1.220276145
0.974685977
0.452806871
1.005384748
1.005384748
1.005384748
1.005384748
1.005384748
1.005384748
0.775143966
0.775143966
0.775143966
0.775143966
0.775143966
0.452806871
0.775143966
0.775143966
0.775143966
0.775143966
0.775143966
0.775143966
0.775143966
0.575601955
0.89793905
0.89793905
0.882589665
1.204926759
0.89793905
0.89793905
0.89793905
0.882589665
1.204926759
1.496565083
0.89793905
0.867240279
1.174227989
0.89793905
0.683047653
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HMS Southampton (1757)
Node Number Space Label
0 Carrier Space
1 Quarter Deck
2 Forecastle
3 Upper Deck
4 Captain's Bed Place
5 Great Cabin
6 Pantry
7 Galley
8 Orlop Deck
9 Boatswain's Cabin
10 Captain's Clerk
11 Marine Officer
12 Marine Officer
13 Master
14 Purser
15 Surgeon
16 1st Lieutenant
17 2nd Lieutenant
18 Gunner
19 Carpenter

Depth
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Real Relative Asymmetry
0
1.195134793
1
0.727473352
2
1.195134793
2
0.363736676
3
0.779435734
4
1.195134793
3
0.779435734
3
0.831398117
3
0.259811911
4
0.727473352
4
0.727473352
4
0.727473352
4
0.727473352
4
0.727473352
4
0.727473352
4
0.727473352
4
0.727473352
4
0.727473352
4
0.727473352
4
0.727473352
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HMS Arachne (1809)
Node Number Space Label
0 Carrier Space
1 Upper Deck
2 Port Head
3 Starboard Head
4 Lower Deck
5 Captain's Storeroom
6 Boatswain's Cabin
7 Purser's Cabin
8 Surgeon's Cabin
9 Master's Cabin
10 Captain's Steward
11 Captain's Cabin
12 Bread Room
13 Gunroom
14 1st Lieutenant
15 2nd Lieutenant
16 Midshipmen's Berth
17 Gunner's Cabin
18 Carpenter's Cabin
19 Sail Room
20 Galley
21 Passageway
22 Passageway
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Depth Real Relative Asymmetry
0
1.034028752
1
0.599736676
2
1.034028752
2
1.034028752
2
0.289528051
3
0.723820126
3
0.723820126
3
0.723820126
3
0.723820126
4
0.951306452
5
1.261515077
5
1.220153927
6
1.654446003
3
0.641097826
4
1.075389902
4
1.075389902
3
0.723820126
3
0.723820126
3
0.723820126
3
0.723820126
3
0.723820126
3
0.517014376
4
0.827223002

264

Comparison of Like Spaces Aboard Ships of the Study

Space
Impregnable (D) Impregnable (RRA) Tremendous (D) Tremendous (RRA) Assistance (D) Assistance (RRA) Southampton (D) Southampton (RRA) Arachne (D) Arachne (RRA)
Captain's Cabin
2
1.15120391
2
1.050362713
4
1.005384748
3
0.779435734
5 1.220153927
Boatswain's Cabin
3
0.951661899
3
0.85617801
3
0.775143966
4
0.727473352
3 0.723820126
Carpenter's Cabin
3
0.951661899
3
0.85617801
3
0.775143966
4
0.727473352
3 0.723820126
Galley
4
0.905613743
3
0.85617801
3
0.775143966
3
0.831398117
3 0.723820126
Wardroom
4
0.905613743
3
0.85617801
4
1.005384748
4
0.727473352
3 0.641097826
Gunroom
5
0.905613743
4
0.767912236
4
0.775143966
4
0.727473352
3 0.641097826
Surgeon's Cabin
6
0.936312514
5
0.714952771
5
0.89793905
4
0.727473352
3 0.723820126
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Genotype Breakdown

Impregnable
Living/Sleeping Areas
Steerage
Captain's Stateroom
Captain's Cabin
Steerage
Admiral's Stateroom
Admiral's Apartment
Boatswain's Cabin
Carpenter's Cabin
Wardroom
Gunroom
Purser's Cabin
Steward's Cabin
Surgeon's Cabin

2
2
0
3
4
5
3
3
4
5
6
6
6

Depth
Decks
1.15120391 Quarter Deck
1.15120391 Forecastle
1.45819162 Upper Deck
0.905613743 Middle Gun Deck
1.204926759 Lower Deck
1.519589162 Orlop Deck
0.951661899
0.951661899
0.905613743
0.905613743
0.936312514
0.936312514
0.936312514

4

1.070324456

RRA

Depth

AVG

RRA
1
2
2
3
4
5

Depth
Storerooms
0.844216201 Marine's Clothing
1.166553296 Slop Room
0.629324804 Bread Room
0.583276648 Captain's Storeroom
0.583276648 Lieutenant's Storeroom
0.629324804 Block Room
Boatswain's Storeroom
Sail Room
Gunner's Storeroom
Carpenter's Storeroom
Pitch and Tar Room

0.739328734

2.833333333

RRA
6
6
7
6
6
6
6
7
8
6
6

0.936312514
0.936312514
1.204926759
0.936312514
0.936312514
0.951661899
0.936312514
1.258649609
1.511914469
0.951661899
0.951661899

6.363636364

1.046549009

Tremendous
Living/Sleeping Areas
Lobby
Bed Place
Great Cabin
Wardroom
Boatswain's Cabin
Carpenter's Cabin
Gunroom
Purser's Room
Steward's Room
Surgeon's Room
Clerk's Cabin
Master's Cabin

AVG

RRA

Depth
2
2
3
3
3
3
4
5
5
5
2
2

3.25

Decks
1.050362713 Quarter Deck
1.050362713 Forecastle
1.3681195 Upper Deck
0.85617801 Lower Deck
0.85617801 Orlop Deck
0.85617801
0.767912236
0.714952771
0.714952771
0.714952771
1.068015868
1.068015868

RRA

Depth
1
2
2
3
4

2.4

0.923848437
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Depth
Storerooms
0.732605926 Marine's Clothing
1.068015868 Slop Room
0.520768068 Bread Room
0.432502294 Captain's Storeroom
0.397195984 Lieutenant's Storeroom
Block Room
Boatswain's Storeroom
Sail Room
Gunner's Storeroom
Carpenter's Storeroom
Pitch and Tar Room
Sail Room
Sail Room
0.630217628

RRA
5
5
6
5
5
5
5
6
6
5
5
5
5

0.714952771
0.714952771
0.988576671
0.714952771
0.714952771
0.732605926
0.714952771
1.050362713
0.979750094
0.732605926
0.732605926
0.732605926
0.732605926

5.230769231

0.788960228

Assistance
Living/Sleeping Areas
Depth
Great Cabin
Stateroom
Captain of Marines
1st Lieutenant
Master's Cabin
Captain's Cabin
2nd Lieutenant
Boatswain's Cabin
Carpenter's Cabin
Lieutenant of Marines
Captain's Clerk
3rd Lieutenant
Gunner
2nd Lieutenant of Marines
Chaplain
Purser's Cabin
Steward's Cabin
Surgeon's Cabin

3
4
4
4
4
4
4
3
3
4
4
4
4
4
4
5
5
5

RRA

Decks
1.204926759 Quarter Deck
1.527263854 Forecastle
1.005384748 Upper Deck
1.005384748 Lower Deck
1.005384748 Orlop Deck
1.005384748
1.005384748
0.775143966
0.775143966
0.775143966
0.775143966
0.775143966
0.775143966
0.775143966
0.775143966
0.89793905
0.882589665
0.89793905

AVG

4

0.924374103

Depth

RRA
1
2
2
3
4

2.4

Storerooms
Depth
0.652348883 Pantry
0.974685977 Slop Room
0.452806871 Bread Room
0.452806871 Captain's Storeroom
0.575601955 Sail Room
Boatswain's Storeroom
Sail Room
Gunner's Storeroom
Carpenter's Storeroom

0.621650112

RRA
4
5
6
5
5
5
6
7
5

1.005384748
0.89793905
1.204926759
0.89793905
0.89793905
0.882589665
1.204926759
1.496565083
0.89793905

5.333333333

1.042905468

Southampton
Living/Sleeping Areas
Captain's Bed Place
Great Cabin
Boatswain's Cabin
Captain's Clerk
Marine Officer
Marine Officer
Master
Purser
Surgeon
1st Lieutenant
2nd Lieutenant
Gunner
Carpenter
AVG

Depth

RRA
3
4
4
4
4
4
4
4
4
4
4
4
4
3.923076923

Decks
0.779435734 Quarter Deck
1.195134793 Forecastle
0.727473352 Upper Deck
0.727473352 Orlop Deck
0.727473352
0.727473352
0.727473352
0.727473352
0.727473352
0.727473352
0.727473352
0.727473352
0.727473352

Depth

0.767444415
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1
2
2
3

RRA

Storerooms
0.727473352 Pantry
1.195134793
0.363736676
0.259811911

2

0.636539183

Depth

RRA
3

0.779435734

3

0.779435734

Arachne
Living/Sleeping Areas
Boatswain's Cabin
Purser's Cabin
Surgeon's Cabin
Master's Cabin
Captain's Steward
Captain's Cabin
Gunroom
1st Lieutenant
2nd Lieutenant
Midshipmen's Berth
Gunner's Cabin
Carpenter's Cabin
AVG

Ship Mean Values
Impregnable
Tremendous
Assistance
Southampton
Arachne
Mean

Depth

RRA
3
3
3
4
5
5
3
4
4
3
3
3
3.583333333

Decks
0.723820126 Upper Deck
0.723820126 Lower Deck
0.723820126
0.951306452
1.261515077
1.220153927
0.641097826
1.075389902
1.075389902
0.723820126
0.723820126
0.723820126

Depth

RRA
1
2

0.88064782

1.5

Storerooms
0.599736676 Captain's Storeroom
0.289528051 Bread Room
Sail Room

0.444632363

Depth

RRA
3
6
3

0.723820126
1.654446003
0.723820126

4

1.034028752

Living/Sleeping Areas (Depth) Living/Sleeping Areas (RRA) Decks (Depth)
Decks (RRA)
Storerooms (Depth) Storerooms (RRA)
Utility Areas (Depth) Utility Areas (RRA)
4
1.070324456
2.833333333
0.739328734
6.363636364
1.046549009
4.307692308
1.050252183
3.25
0.923848437
2.4
0.630217628
5.230769231
0.788960228
4.555555556
0.849312894
4
0.924374103
2.4
0.621650112
5.333333333
1.042905468
3.454545455
0.943987206
3.923076923
0.767444415
2
0.636539183
3
0.779435734
3
0.831398117
3.583333333
0.88064782
1.5
0.444632363
4
1.034028752
2.8
0.827223002
3.751282051
0.913327846
2.226666667
0.614473604
4.785547786
0.938375838
3.623558664
0.90043468

268

Hierarchy Ring Results
Impregnable
Personnel
Depth
RRA
Steerage Passengers
2.5 1.028408827
Admiral
4.5 1.362257961
Captain
2.5 1.304697765
Commissioned Officers
4 0.905613743
Warrant Officers
3.666666667 0.936312514
Idle Warrant Officers
5.75 0.928637821
Ratings
4 0.583276648

Tremendous
Personnel
Depth
RRA
Captain
2.333333333 1.156281642
Commissioned Officers
3 0.85617801
Warrant Officers
3 0.887071031
Idle Warrant Officers
4.25 0.803218545
Ratings
3 0.432502294

Assistance
Personnel
Depth
Admiral
Captain
Commissioned Officers
Marines
Warrant Officers
Idle Warrant Officers
Ratings
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RRA
3.5 1.366095307
4 1.005384748
4 0.928637821
4 0.851890894
3.5 0.832704162
4.6 0.845751139
3 0.452806871

Southampton
Personnel
Depth
Captain
Commissioned Officers
Marines
Warrant Officers
Idle Warrant Officers
Ratings

RRA
3.5 0.987285263
4 0.727473352
4 0.727473352
4 0.727473352
4 0.727473352
3 0.259811911

Arachne
Personnel
Depth
Captain
Commissioned Officers
Warrant Officers
Idle Warrant Officers
Ratings

5
3.5
3.2
3.5
2

RRA
1.220153927
0.878924439
0.752772931
0.837563289
0.289528051

All Ships
Personnel
Depth
RRA
Steerage Passengers
2.5 1.028409
Admiral
4 1.364177
Captain
3.466666667 1.134761
Commissioned Officers
3.7 0.859365
Marines
4 0.789682
Warrant Officers
3.473333333 0.827267
Idle Warrant Officers
4.42 0.828529
Ratings
3 0.403585
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