ABSTRACT
Kimberly M. Smith. COMPARATIVE ANALYSIS OF CASK MATERIAL FROM
LATE SIXTEENTH THROUGH EARLY NINETEENTH CENTURY SHIPWRECKS

(Under the direction of Dr. Charles R. Ewen) Department of Anthropology, July 2009.

This thesis examined cask material, including cask staves, heads, hoops, bungs
and other components that casks consist of, recovered from 13 eighteenth century, three
nineteenth century, one seventeenth, and two sixteenth century shipwrecks in an effort to
discern a pattern in the types of cask material recovered within different types of vessels
(e.g. pirate, merchant, and naval). Literature reviews were conducted and numerous
archaeological, anthropological, and historical journals; namely, the International
Journal for Nautical Archaeology, Historical Archaeology, The Australian Journal of
Historical Archaeology were consulted. Published and unpublished theses and
dissertations, proceedings from maritime and historical archaeological conferences for
reports on shipwrecks containing cask material, and Parks Canada and National Park
Service publications were also reviewed. Cask materials were studied and compared
using bar graphs, histograms, and pie charts. Several potential patterns were identified,
but none were definitive. This was not because they may not exist, but rather due to the
inconsistent reporting methods creating a lack of available data to conduct comparative
analysis. The inconsistent nature of the data obtained influenced the need to establish a
standard reporting method. The final product of this research was the introduction of a

standard reporting method and associated terminology and reporting forms. While the



data set was too inconsistent to make conclusive statements, this type of comparative
analysis should begin to establish a framework for the interpretation of cask materials

from future excavations.
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INTRODUCTION

Casks were a type of staved container, comprised of staves, hoops, and two heads
that close each end. Throughout their history of use, up until their replacement by
modern shipping containers, they were the universal container responsible for carrying
ships provisions, repair supplies, and much additional cargo. Essentially, casks were the
equivalent of their modern antecedent, the cardboard box. As such, they were recovered
from numerous archaeological contexts, including shipwrecks. Unfortunately, cask
material, including staves, heads, hoops, bungs, and other components casks were
comprised of, recovered from archaeological sites have received minimal examination
and report space. Their key components and features were often overlooked or
misunderstood, and site reports often omit important information. Many site reports
described a single “representative” cask as an example of all casks identified in situ, or
recovered. Some reports, however, provided an in depth description of the cask material
identified throughout the wreck that can be used to help better interpret the ship as a
whole. Such exemplary site reports included the cask materials reported on Betsy,
LaBelle, Mary Rose, the Millecoquins wreck, San Juan, and William Salthouse, which is
one of the many reasons why they were utilized in this study (Broadwater et. al 1984;
Shackleford 1996; Meide 1997; Rodrigues 2005; Mitchell 1996a; Ross 1981; and
Staniforth 2000).

Adequate information obtained from cask material can enlighten archaeologists
on the livelihood of coopers, sailors, and others; as well as trade practices and much

more. Specifically, the scientific study of cask material can aid in determining: the diets



of sailors as well as others; trade routes and trade goods; what part of a voyage was a ship
on (outward bound or return); the technological methods used to manufacture and
assemble staved containers; the cultural variations in construction, size, function, wear
and repair; the technological complexity of the coopers who produced these containers,
and, if possible, correlate the temporal period and cultural ascription of the coopering
technology. There is no question that cask materials should be studied in detail when
identified within archaeological sites, as they have the potential to contain a wealth of
information.

This thesis had two main objectives. The initial objective was to identify the
inherent patterns present amongst cask materials recovered from different categories of
vessels (e.g. naval, merchant, privateer, and slave). The original focus was on eighteenth
century shipwrecks located along the eastern coast of North America, but limited or
inconsistent data created the need to research vessels dating to a wider time period and
geographic locations. For the most part, shipwrecks with informative cask descriptions
within their reports were utilized in this study. The general purpose of conducting
comparative analysis between shipwrecks was to determine if patterns existed in cask
materials pertaining to an individual vessel type. For example, did a slave vessel carry
more tuns of water than a merchant ship due to the greater amount of people on board the
ship? Did a merchant vessel carry more barrels of nails or iron cask hoops than another
vessel, as both were a significant commodity? The artifact class alone was compared
amongst varying vessel types. There was no attempt to find ship manifests for identified

vessels (e.g. the vessel DeBraak), as the purpose was to determine if a vessel’s function



could be identified based solely on the cask material present, not the vessel’s identity.
This analysis was conducted inductively, with the potential patterns presenting
themselves. The hypothesis was that if a ship’s cask assemblage can be determined,
archaeologists could then research the potential identity of the wreck by reviewing local
shipping documents and ship manifests and all other pertinent local documents.

The second objective of this research was to establish a standard method for
reporting cask material. Other archaeological studies have found it useful to produce an
established recording and reporting method for various artifact classes. Examples of such
studies include skeletal remains (Buikstra and Ubelaker 1994), artillery (Roth 1989), and
perishable artifacts (Adovasio 1977). Buikstra’s and Ubelaker’s (1994) Standards for
Data Collection from Human Skeletal Remains: Proceedings of a Seminar at the Field
Museum of Natural History is used by virtually every bioarchaeologist when analyzing
and recording human remains. This book provided worksheets for recording which
skeletal remains were present and information on how to determine the age and sex of the
remains. Roth’s (1989) “A Proposed Standard in the Reporting of Historic Artillery” was
less extensive than the book for human skeletal remains, but nevertheless was an
informative journal article when analyzing and recording cannon recovered from
historical locations. Adovasio’s (1977) Basketry Technology: A Guide to Identification
and Analysis was a book that was very similar to Buikstra’s and Ubelaker’s (1994),
however, it dealt with basketry and perishable artifacts. This book was extremely useful
for analyzing and recording basketry assemblages, especially since it included data

recording forms that contained lines for recording significant information pertaining to



each component. In fact, the standardization report forms contained within this thesis
(Appendix B) were modeled on these forms.

To date there was no reporting method for cask material and data recorded on
cask materials from shipwrecks is inconsistent. It is imperative that all necessary data is
available for future researchers so that they may be able to study the data, test the
hypotheses presented, and identify other peculiarities in the archaeological record. The
standardization presented herein will aid in the effort to make such data available in the
future, as well as aid in the preservation of the archaeological record.

There was, additionally, a third and tacit purpose of this research: to create a body
of data that will serve as a corpus for future researchers investigating cask material
recovered from shipwrecks from the eastern coast of North America dating to the
eighteenth century. Such a body of work will be extremely useful for future researchers
to conduct comparative analyses on materials recovered from different sites. This corpus
also serves to demonstrate the inherent problems in the cask data previously reported,
including the inconsistent nature in which data was obtained and the lack of pertinent
information obtained.

In completing this research, 19 archaeological sites (13 eighteenth century, three
nineteenth century, one seventeenth, and two sixteenth century shipwrecks) yielding cask
material were examined. The material identified from each site was collated into tables
to make it more accessible. The data was then compared in search of patterns. It was

during the course of this compilation that the inconsistencies in the data found within site



and cask reports suggested the need to establish a standard reporting form found in the
appendices of this thesis.

This thesis is divided into five chapters and two appendices. The first chapter,
Historical Background, contains information concerning the craft and history of
coopering, and was subdivided into seven subchapters: Coopering and Cask
Construction; Cask Repairs; Disassembly and Reassembly; Stowage of Casks; Coopers
and Casks; Cask Function; and Eighteenth-Century Legislation. Coopering and Cask
Construction discusses who coopers were, where they can be found, and how long the art
of coopering had been in existence. It also discusses how casks were made, and their
components, in great detail and introduces the reader to the types of coopering (e.g. tight,
slack, and white). Cask Repairs provides a discussion on the types of repairs one may
expect to find on cask material, including examples of the types of repairs found within
data analyzed for this thesis. Disassembly and Reassembly provides information
pertaining to shooks, casks that were knocked down and disassembled for transport
purposes, and provides examples of shook casks encountered in the archaeological
record. Stowage of Casks discusses the many methods of stowage including the: bilge
and cantline, bilge and bilge, a-burton, and vertical methods. This subchapter also
provides examples of the stowage methods found in the archaeological record. Coopers
and Casks provides a discussion on coopers and coopering solely on sailing vessels.
Cask Function informs the reader of the different materials used for coopering purposes

and how to deduce the function of the cask based on the materials present in the



archaeological record. Eighteenth-Century Legislation provides a discussion on the
known laws concerning cask dimensions and capacity during the eighteenth-century.

Chapter Two, Archaeological Background, contains information on both the
historical and archaeological background for each of the nineteen sites analyzed for this
thesis. These sites include the: Beaufort Inlet Wreck; Betsy (Yorktown Wreck 44Y088);
a British Merchant Vessel found off Chub Heads Cut; Bermuda; Defence; a Federal
Period Vessel found in Oriental, NC; Henrietta Marie; HMS Charon; HMS DeBraak;
HMS Fowey; HMS Invincible; HMS Sirius; La Belle; Le Machault; Lossen; Mary Rose;
Millecoquins wreck; San Juan; William Salthouse; and Whydah. Each site is the title of a
subchapter which discusses the aforementioned data; however, the cask material
recovered from each of these sites is not provided in this chapter. These are discussed in
the Data Sets chapter.

Chapter Three, Methodology and Data Sets, discusses the methods used to obtain
all data found throughout the remaining chapters of this thesis. It also contains all cask
data obtained on the cask material recovered from the nineteen shipwrecks analyzed for
this thesis. The majority of these data were obtained from theses, research reports, the
occasional personal communication, and by the author herself. This chapter presents all
raw data, unmanipulated, to demonstrate the information available for analysis.

Chapter Four, Observable Patterns and Conclusions/Discussions, analyzes the
material presented in Chapter Three and compares that material between the types of
vessels. The first part of the chapter, the observable patterns subchapter, serves to

discuss the general types of data obtained on particular categories of vessels and the



patterns identified within the material recovered. The second part of this chapter, the
conclusions and discussions subchapter, summarizes the patterns observed. It discusses
why definitive patterns were not observed and provides a discussion concerning the
locations where cask material was most likely to be identified within shipwrecks, based
on the minimal data obtained for this thesis.

This thesis concludes with Chapter Five, Recommendations and Conclusions. As
mentioned above, the data available concerning cask material was found to be rather
limited and inconsistent, making it extremely difficult to conduct comparative analyses
for this thesis. A standard terminology and a minimum set of required information was
established and presented as a result. This chapter provides an at length discussion as to
why a standard reporting and analysis method was needed and presents one for future
researchers.

The two appendices are essentially a continuum of Chapter Five. These
appendices present a list of standard terminology for future researchers to use, so that
there would be minimal confusion as to what part of a cask one was referring to in the
future. Five forms are provided for future researchers to use when analyzing cask
assemblages. These forms ensure that adequate and uniform data will be obtained from
each cask component and will allow future researchers a chance to conduct comparative
analyses on all material identified.

This thesis provides a detailed background to understand the basics of coopering
and coopering aboard ships. Examples and descriptions are provided in a manner in

which a researcher should be able to identify their assemblage. Properly analyzed,



described, and interpreted cask assemblages can yield a wealth of information on the
historic population. This information is encoded into each specimen and only requires
the proper keys for decipherment. The following chapters present the necessary keys.
This thesis will allow future researchers to disseminate adequate information, which will
be capable of being used in future comparative analyses; and to borrow from Adovasio
(1977:5), “if it accomplishes nothing else, | hope this [thesis] discourages the publication

of descriptions of [cask assemblages] which state only that [a barrel was present].”



CHAPTER 1: HISTORICAL BACKGROUND

A cask, commonly and inaccurately referred to as a barrel, is a general term for all
vessels formed of staves and heads and held together with hoops (Figure 1.1) (Kilby
1989:37; Boudriot 1986:108). Throughout history there have been many different cask
sizes (Table 1.1 and Figure 1.2), all with different names, including, but not limited to:
monkey, firkin, kilderkin, barrel, tierce, hogshead, puncheon, pipe/butt, and tun. The
range of cask types, capacities, stave length and thickness, and minimum and maximum
bilge diameters from the eighteenth century were collated and summarized in Table 1.1
(adapted from Watkins-Kenney 2006). The wine gallon or US gallon of 231 cubic inches
was represented, rather than the imperial gallon of 277.3 cubic inches adopted by
England in 1824 ( (1) Walsh 1999:151-154, (2) Boudriot 1986:108-109; Babits 2005,
pers. comm.; Rowlett 2005; (3) Shackelford 1996:21; (4) Bradley 1983, (5) Mitchell

1996h).



Chime Hoop

Quarter Hoop
Bilgé Hoop

Bung Hole = , O

Quarter Hoop

L

Chime Hoop

=

Croze Groove

FIGURE 1.1. The components of a cask (after Shackelford 1988).
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Type of Cask Other names by Capacity of Wine | Number of Hoops Head diameter Bilge
which they were (US gallons) (inches) diameter
known or (inches)
equivalent
Mess-kid - 2(2) 8.5-10.5(2) -
Monkey - 2(2) 6-9(2) -
Small shot keg 1.85 (4) - 9.5 (4) 10 (4)
Bidon 5(4) 5(4) -
Baril (musket shot) 5.5 (4) -
Quintal (pork) 6.3 (4) - 11 (4) -
Barricoe - - - 9(2) 12 (2)
Firkin Quarter barrel, or 8(1) 4(1) 10.5(2) 12.5(2)
Half Kilderkin 6(2) 13 (1) 16 (1)
Anker 12-13(5) 14 (5)
Kilderkin Half barrel, or 16-21 (1) 6 (1) 16-16.5 (1) 19-20(1)
Equivalent of 2
firkins
Rundlet - 18 (3) 8(2) 16 (2) 19 (2)
Nail Keg 22 (4) - 17 (4) -
Quart 21-23 (4) - - -
Quarter of Salt-Pork - 18 (2) 18 (2) 20 (2)
Quarter of Flour - 18 (2) 19 (2) 21(2)
Barrel of 100 1b (3) - - -
gunpowder
Barrel of beer 34 (1) - 23 (3) 24 (3)
36 (3)
Barrel (flour, pork, Half a hogshead, 315(1) 6 (1) 18-22(1) 225(2)
or beef) demi-barriques 196 Ib flour (1) 8(2) 19 (2) (3) 21-26(1)
were very similar 220 Ib pork (1) 23 (3)
in size
Tierce Standard Barrel, 42 (1) 8(2) 20 (2) 235(2)
tiercons/third- 22-28(1) 27-37(1)
hogsheads were
very similar in size
(Identical to a
present day
Petroleum Barrel)
Hogshead Equivalent of 2 63 (1) 8(2) 23(3) 27 (3)
(wine/barrique) barrels 64 (2) 25(2) 28 (2)
62 - 63 (4) 27-30(1) 31.5-36 (1)
Hogshead tobacco 1250 Ibs ca (1) - 30-34(1) 37-41(1)
(barrique of sugar) 1100 Ibs (3)
Tertian/Puncheon Equivalent of 2 84 (1) - 25 (1) (3) 30 (1) (3)
tierces or 1/3 of a
tun
Pipe/Butt Equivalent of 2 126 (2) 10 (2) 26 (3) 30(2)
hogsheads 128 (1) 28 (2) 32(3)
32(1)
Double Puncheon Equivalent of 3 192 (2) 10 (2) 32(2) 37(2)
hogsheads
Tun 255 (2) 10 (2) 35.5(1) 40.5 (1)
38(2) 43(2)

TABLE 1.1. An overview of the names, sizes, and capacities of eighteenth-century casks
(adapted from Watkins-Kenney 2006). (1) Walsh 1999:151-154, (2) Boudriot 1986:108-
109; Babits 2005, pers. comm.; Rowlett 2005; (3) Shackelford 1996:21; (4) Bradley
1983, (5) Mitchell 1996b).
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Coopering and Cask Construction

Coopering, the art of constructing wooden casks, or staved containers, is an
ancient craft believed to have been developed at approximately the same time people first
began to build ships (Elkington 1933:216; Kilby 1989:15; Staniforth 1987:69).
Herodotus was amongst the first to mention casks in his early writing, and describes
Armenian ships ca. 900-800 B.C. carrying large palm wood casks of wine (Elkington
1933:216). Pliny, ca. A.D. 79, attributed the origin of coopering to the Alpine Valleys
and was the first to provide an in-depth description of cask construction (Elkington
1933:220-221). In general, though coopering technology changes over time, the art of
coopering remains the same and American colonial coopers practiced techniques that
were much the same as those from over 1,000 years earlier (Stringfield 1996:50).

By A.D. 1298, coopers were organizing in Europe, and in 1439 the Cooper
Company in England began to keep formal records (Elkington 1933:13). The quality of
their work was deeply important to coopers, which led them to write expositions that
dictated the construction and capacities of various casks. For example, The Art of
Practical Gauging: or Plain and easie Directions for the Guaging of Casks and Brewers
Tuns (Newton 1669) and Several Useful and Necessary TABLES, for the Gauging of
CASKS (Beilby 1694) were two of the manuals coopers utilized during the seventeenth
century. Coopers of the Cooper’s Guild followed additional regulations including the
refusal to use inferior woods and were required to have and register their own signs,
signatures composed of a circle and straight lines produced by a scribe, to mark their

work (Shackelford 1988:42).



14

By the sixteenth century, coopers were found in virtually every town. They were
more concentrated in port cities due to the demands of the shipping industry, which
constantly needed new containers and damaged ones repaired. Coopers were also aboard
the European ships exploring the coast of the New World, and were undoubtedly present
in many of the first settlements (Coyne 1940:8-9).

There are three different types of coopering: dry, wet, and white coopering. Dry
coopering, also known as “slack work”, produces casks capable of holding dry goods,
namely, salted or dried meats, bottles, lead items, flour, gunpowder, and seeds (Kilby
1989:46-53; Staniforth 1987:70: Nightingale 1997:31). Wet coopering, also known as
“tight work”, is used to construct casks capable of holding liquids, such as beer, wine,
water, sauces, jams, syrup, vinegar, meats packed in a liquid or brine solution, and tar
(Kilby 1989:61-64; Staniforth 1987:69). White coopering produces items such as
buckets and tubs. White coopering containers held water, butter, and soaps, and were
built in a similar fashion as wet casks in the sense that they used staves and hoops and
were meant to hold liquid; however, they typically only had one head instead of two
(Kilby 1989:43; Staniforth 1987:70). Knowing the different types of coopering is

essential to understanding the types of casks and contents in which they contain.

Stave and Head Cask Construction
Casks consist of three major structural components, regardless whether they are

constructed by the tight, slack, or white cooperage process. These components include
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staves, heads and hoops. Mark Staniforth summarized these components succinctly in
stating,
“A stave was a curved plank of wood made to fit tightly on two
sides against other staves to form the sides of a cask. A head was
the circular end of a cask made up of one or more pieces of timber.
Hoops were narrow strips of wood or iron placed around the
circumference of a cask” (Staniforth 1987:70).

The staves and heads are shaped initially, a process referred to as dressing the
staves (Kilby 1989:19-21). Rough staves and heads are formed from unseasoned wood
that is quartered by a saw (Arnold 1968), which were observed on staves from the 1781
wreck of the British Navy victualler Betsy (Yorktown wreck 44YQ088). (Shackelford
1996:10) The wood is then carefully inspected to ensure it was of good quality, lacking
blemishes, shakes or sap. Blemishes on the convex side may cause the stave to crack
when bent and shaped to the cask. Green wood contained too much sap, made the wood
soft, and caused it to rot (Townsend 1975), making it necessary to set aside blanks to
season prior to dressing (Kilby 1989:21).

Many different types of wood are used for cask heads and staves. White oak
(Quercus sp.) is used for most tight work because it was close-grained, allowing for
greater flexibility and strength (Crews 2003; Howard 1996). North Carolina played a
large part in the production of oak staves. According to The North Carolina Magazine
(New Bern, N.C., 1764), between October 1, 1763 and October 1, 1764, the Port of
Beaufort, North Carolina exported 253,161 staves. At this time, staves were typically

sold by the thousand, and in October 1764, in the Carolinas, white oak hogshead staves

were selling at four pounds per thousand, white oak pipe staves at six pounds, and white
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oak barrel staves at 35 shillings (The North Carolina Magazine 1764). The staves
recovered from Le Machault, a French privateer wrecked in Caleur Bay, Canada in 1760,
are primarily constructed of white oak, with a few examples of beech (Fagus sp) used for
staves and heads (Bradley 1983). Staves recovered from the Betsy are primarily white
oak with the exception to several made from red oak (Quercus rubra). The Virginia
statutes of 1705 mandated oak, either white or red, as the timber for tobacco, corn, and
wheat casks (Henning 1823:235-236). By 1752, casks for beef and pork made in or
imported to Virginia were required by the Virginia Assembly to be made of white oak
(Henning 1823:258-259; Shackelford 1988:44). Other common woods used for cask
construction included: chestnut (Castanea sp.), elm (Ulmus sp.), hemlock (Tsuga sp.) and
yellow pine (Pinus sp.) (Crews 2003, Howard 1996; Shackelford 1996:8; 1988:44). Red
oak although porous, works well for dry containers or slack work, while pine and
chestnut were good for ships stores such as tar and turpentine as well as dry goods
(Shackelford 1996:9; Kilby 1989:69-76).

Once seasoned, staves are listed, a process of creating an angle to and tapering the
edges of the staves (Figure 1.3), done using first a side axe, and then a plane. It is
essential to leave a portion of the sawn edge present; taking too much, “robbing the
stave,” renders it useless (Kilby 1989:22-23; Shackelford 1988:44). Tight casks are
listed slightly differently, in that, the booge, or the center of the stave is wider than the
ends or the chime (Shackelford 1996:10). They also have a wider booge on the bung
stave in order to accommodate a bung (Arnold 1968; Ross 1980b:103). The bung hole is

centered on the stave, both lengthwise and according to the width, and is bored using a
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regular and a tapered auger to produce a tapered hole (Kilby 1989:18; Shackelford
1996:15). The bung, or the stopper, is cut from a radial section of wood, making its
growth rings parallel to those found on the stave, and ultimately provided it with the
ability to swell and fill the hole (Shackelford 1996:15). Listing the staves is essential to
ensure tight joints; thus, it is a key skill a cooper acquired. Having listed the staves, the

cooper proceeds to back the staves.

A STAVE AFTER LISTING

FIGURE 1.3. A drawing showing how a stave is listed. Note
the dashed lined areas; these are the areas removed during
listing (after Kilby 1989 and Kilby 2004).

Backing the staves consists of shaping the outside, or the back, of the stave using
a backing knife. This ultimately bevels the outside of the cask, creating the well known
rounded exterior of the stave. Next, the interior of the stave is hollowed using a
hollowing knife, again leaving a portion of the sawn edges present, in order to not rob the
stave (Kilby 1989:22-23). Sometimes the interior surfaces are not hollowed as seen in
several staves recovered from the Betsy, and the British Naval vessel, HMS DeBraak,
wrecked near Lewes, Delaware, in 1798 (Shackelford 1996:10; 1988:44). Shackelford

(1996) proposed that the “practice of leaving the interior of the containers un-shaped had



18

become more common in the latter part of the eighteenth century.” On the other hand,
such staves possibly represent slack casks, as slack cask staves often lack interior and
exterior curves because they were not intended to be watertight. In general, slack staves
are often made from thin, and in many cases, poor quality stock (Shackelford 1996:11;
1988:45).

During the manufacturing, assembly, and inspections, staves are often marked
with lines and symbols (Figures 1.4 and 1.5). These include anything from assembly
marks, coopers’ grading, inspection marks, shippers’ marks, and unknown marks that
probably represent graffiti. Assembly marks are located on both the interior and the
exterior of the staves and consist of lines, circles, and Roman numerals. These are
engraved or branded in the cask to assist with the final assembly of the cask. Coopers’
marks (Figure 1.4) are the equivalent of maker’s marks and varied in shape, often with
the cooperage name that constructed the cask branded into its head. On San Juan, a
Spanish Basque whaling vessel wrecked in 1565 off the coast of Red Bay, Labrador, the
coopers’ marks “consisted of a fine single curved line or double fine curved lines forming
an “X”, “Y” or an “eye” shape” (Ross 1980b:101). Inspection marks also vary in shape
or design, and are used to designate that the cask and contents had been inspected and
approved. Shippers’ marks are typically located on the bilge area of the cask, the portion
not covered by hoops, and are used to signify the owner of the cask and contents. Casks
typically have several markings ranging from assembly marks to shippers’ marks. Often,
additional marks are present which lack a purpose or may represent graffiti (Ross

1980b:101-102).
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FIGURE 1.4. A stave recovered from the Betsy showing possible maker’s,
shipper’s marks, assembly marks, and graffiti from the late eighteenth century (the
scale shown above is in inches). (Photo by author 2006.)

FIGURE 1.5. Examples of coopers’ marks
from the fifteenth century (Kilby 1989).
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Cask heads are made in one or more sections, depending on the size of the cask
(Butler 1998:105; Kilby 1989:38; Ross 1980a:3; 1980b:104; 1985:3). For example, the
quart cask heads recovered from the French Privateer Le Machault consisted of four
pieces; while the bidon consisted of a single head piece, and the shot kegs consisted of
three pieces (Bradley 1983). Outer head pieces were named cants, inner pieces were
named middle pieces, and center pieces were center pieces (Figure 1.6) (Ross
1980b:104), all of which are typically joined together by dowels; typically of beech wood
(Kilby 1989:38-39). Cant pieces are typically cut to create a more ovoid shape of the
head. This allows for shrinkage to occur, and as a result compresses the head together to
create a tighter seal. According to Kilby, “a head will squeeze as much as half an inch on
the cants in the course of wear over the years; it never squeezes the other way, against the
grain of the wood” (Kilby 1989:39). The joints of the head are straight flush joints
created by a jointer. It is particularly crucial to make sure that the joint is square; if it is
not, the head could have lifted or dropped during the course of wear, subjecting the
cask’s contents to the elements. Once the head pieces are constructed and jointed, the
cooper shaves the surface of the head using a plane-like tool. The cooper then “cut in’ the
cant pieces, creating the beveled edges of the head that are placed into the croze groove
of the staves (Kilby 1989:40).

Once the heads are constructed, a chime, the beveled surface of the interior top
portion of the stave, is created using the adze, allowing the heads to fit into the cask’s
ends. A chiv, a concave surface on the inside of the chime, is created as a byproduct of

the chime. A croze groove is then cut into the chiv, allowing the heads to be fitted.
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There are three types of croze grooves (Figure 1.7): the hawksbill, a deep wide
groove associated with casks for liquids; the scratch groove, a shallow groove used only
in casks for dry provisions; and the V-groove for tight casks used with semi-liquids such
as salt pork. Shackelford proposed that tight casks tend to have deeper and wider
grooves, while slack casks had a narrow and shallow, or perhaps no groove at all
(Shackelford 1996:12-13). Casks that lack a croze groove often have nailed liner hoops
on the inside of the staves, such as several casks recovered from Betsy (Shackelford
1996:12). According to Shackelford there are several eighteenth-century references to
heads being nailed into the casks, or to a nailed liner hoop found inside of the casks
(Shackelford 1996:12). For example, Robert Gordon of the Victualling Office in
England reported in 1779 that “for want of linning[sic] hoops in the heads, the heads
sometimes work in, by which means whole barrels [of flour] were lost” (Shackelford
1988:47; Syrett 1970:142). Tobacco inspectors in Virginia were required to open and
examine each cask of tobacco, requiring them to remove the old nails and then replace
them to secure the head after inspection.  William Allason, a merchant in Flamount,
Virginia, documented in his record books the numerous occasions in which an inspector
purchased a quantity of tenpenny nails “for heading up tobacco” (Allason Papers, M-
1144). One cask from Betsy depicted this technique. The staves of Betsy Cask
Assemblage (CA) 206 (a grouping of staves, heads, and hoops believed to be a single
collapsed cask) had no groove; rather it had a series of nail holes around the chime

indicative of liner hoops to hold the head in place.
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recovered from eighteenth century shipwrecks (after Shackelford 1988).
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Once the staves and heads are constructed, the staves are raised using wooden
trusses, which provide the cask with its familiar shape. Raising the cask (Figure 1.8)
involves placing the staves in a wood or metal truss hoop together and working them
together (Kilby 1989:24). The raised staves are then shaped by burning a fire inside the
cask, creating pressure and forcing the staves to succumb to the shape in which the
trusses were forcing upon them. The interior surfaces of tight casks are typically scraped
to prevent the taste of smoke from being transferred to the materials inside; however, this
is not always the case. Tight casks staves recovered from the Betsy exhibit “everything
from a light brown color to charred areas on the interior” as a result of such firing
(Shackelford 1996:11; 1988:47). Slack casks are either fired to make the wood more
pliable, but typically not scraped, or are not fired at all (Shackelford 1996:12; 1988:46).
Tight casks are fired to hollow out the staves and are almost always scraped to prevent
the tainting of the cask’s contents with a smoky taste or scent (Shackelford 1996). While
the cask is still warm, the heads are worked in (Kilby 1989:24-25).

Once the heads were in place, the hoops were fitted to the cask (Arnold 1968,
Kilby 1989:24-36). Cask hoops are essential to complete the cask, as they bind the cask
together, and each hoop on the cask was specifically named (Figure 1.2). The hoops that
fit around the ends of the cask are called chime hoops. These are typically the widest and
strongest of the hoops, because the chime is the most vulnerable part of the cask. If the
chime suffers a blow, the cask tends to crack across the stave to the groove; therefore, the
wide hoop provided a considerable amount of protection. One-third of the way down the

cask is the bilge hoop, also inaccurately referred to as the bouge, booge, or bulge hoop.
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FIGURE 1.8. A drawing of a raised cask
(after Kilby 1989; 2004).

Technically the bilge area of the cask is the bulging, curved portion of a cask
equidistant from each head; while the booge area is the center width of a stave, usually
the widest portion of the stave. Every cask has chime and bilge hoops on both ends.
Barrels, a cask of 31.5 gallons or larger, are fitted with quarter hoops, located between
the chime and the bilge hoops on both ends. Less tension is placed upon this hoop, which
was why it is sometimes thinner. With casks that are larger, sometimes as small as 54
gallons hogsheads, a pitch hoop is fitted near the center (the belly or pitch) of the cask.
This is done for added strength and stability of the cask (Kilby 1989:36-37). Marshal

Scheetz, an apprentice cooper with the Colonial Williamsburg Foundation, however,
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suggested that this hoop is temporary and is removed prior to its sale (Scheetz 2006, pers.
comm.). As the hoops are placed on the cask, the overlaps, the portion of the hoop that

binds the two ends together, are lined up on the bung stave.

Hoops, Hoop Material, and Construction

Throughout history, cask hoops have been made of two different types of
materials; wood and metal. Wood hoops are used primarily on slack casks. Although not
as tight as metal hoops, wood supplies enough pressure to hold the cask together and is
more affordable. Wooden hoops are constructed from many different types of woods,
such as, alder (Alnus sp.), chestnut (Castanea sp.), ash (Fraxinus sp.), hazel (Corylus sp.),
beech (Fagus sp.), and willow (Salix sp.) (Bradley 1983; Hariot 1588; Kilby 1989:136;
Watkins-Kenney 2006:2). They are created by cutting and splitting the branch, or hoop
pole, with an adze, trimming it with a draw knife, soaking it to make it pliable, and then
coiling them on a horse; a frame with upright pegs. Once the hoops are prepared, the
cooper makes them to size in one of two manners: a simple overlapped notch, or a lashed
hoop (Figure 1.9). During the eighteenth century, lashed hoops appear in prints and
engravings more often than any other kind of wood hoop closure. Though the simple
overlap notch appears infrequently in prints and engravings; it was the most common
type found during the excavations of Betsy (Jackson 1993:188: Kilby 1989:136;
Nightingale 1997:32; Ross 1980a:3; Shackelford 1996:14; 1988:49). Locking notch
withy, however, is more prominent on casks recovered from Defence, a Revolutionary

War privateer scuttled in 1779 in the Penobscot River, Maine (Switzer 1998:41).
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Metal hoops are typically iron, steel, and copper or copper alloy (Kilby
1989:146). They are created from straight strips of metal which were splayed slightly
conical in shape, which allowed the hoop to correspond with the curvature of the cask.
The ends of the hoops are riveted together once they are shaped to the cask to create an
overlap (Kilby 1989:35, 46). Copper hoops are typically used for gunpowder barrels
because they provide ample pressure to keep the powder from getting wet, and cooper
alloys is a metal that does not spark (Razzolini 1978:1). Iron hoops are primarily used on
tight casks and are recovered from several eighteenth-century shipwrecks, including the
Beaufort Inlet Wreck, Henrietta Marie, HMS Charon, and HMS Fowey. These hoops
are stronger than wooden ones which created a better seal, preventing the contents from

rotting.

AR e N ——
\\\

NN

—_—

Overlapped Notch

Lashed Hoop

FIGURE 1.9. A drawing showing the two different
types of wood hoop ends (after Shackelford 1988).
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During the eighteenth century, iron hoops were far more expensive and likely to
be in shorter supply than wooden ones. For example:

“In 1764 hoop iron was costing between £23 [today this would be

$211,510.45 with the added inflation] and £24 [$220,706.56] a ton. A

statement of costs issued by the Cooperage Office of the Victualling

Board for 1805, when coke-smelting must had made iron somewhat less

costly, gives the cost of old iron hoops as 3d. [$114.95] each, and new iron

hoops as 10d. [$383.17] each, whereas wooden hoops were 3s. 9d.

[$919.61], and smaller ones 2s. 6d. [$613.07] per ‘hundred of six score’.

This was called a long hundred, and was derived from the time of

Danelaw, when counting was always in multiples of six. A new barrel

cost 3s. 3d. [$689.71], but if it were to be bound with iron hoops these

alone would cost 5s. [$957.93]” (Kilby 1989:146-147; Levick 2003).
The high cost of iron made iron hoops the “hot commodity” of this time period. William
Winterbotham (1795) reported that between October 1, 1789 to October 1, 1791, 79 Y4,
1000 feet groupings, or a total of 790,250 feet, of hoops were exported from the port of
Pascataqua (now Portsmouth), NH to the West Indies. He also reported that one ton of
iron hoops were exported from the State of Massachusetts between October 5, 1790 and
September 31, 1791. Anthony Tournay (1650 — 1726), an investor for the English slaver
the Henrietta Marie (1700), earned his fortune selling iron hoops and barrels to the Royal
Navy during the war of 1689-1697, further demonstrating the value of iron hoops during
the late-seventeenth and early-eighteenth centuries (Mel Fischer Maritime Heritage Inc.
2006). Although iron by its nature is susceptible to corrosion, and is more expensive than
wooden hoops, the expense is justified as it is more reliable, stronger, and less likely to
leak (Howard 1996, Shackelford 1996:15, Stringfield 2006, pers. comm.). In a letter
dated July 10, 1799, William Reynolds of Yorktown wrote to John Ball complaining

about the use of wooden hoops, rather than iron ones, on his shipment of goods. He
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wrote that his hogshead of rum, which should had had a capacity of ca. 45-50 gallons
(Kilby:1989:64), had “leaked out to about 30 gallons, which on review appears to be
owing to the badness of the cask and not any fault in the stowing. Let me beg you never
to ship me any Rum again, but in Iron bound Casks. The difference in the price of the
Cask was by no means equal to the risk” (Reynolds 1799). In the eighteenth century, the
British Navy held the same sentiment, and insisted on having iron-bound casks for

watering their ships due to its reliability (Kilby 1989:146; Nightingale 1997:32).

Cask Repairs

Casks are often repaired and reused, as evident by those recovered from Betsy,
due to their overall value. There are many historical documents indicating the desire to
repair and reuse casks as it was cheaper than purchasing new ones. For example,
according to the Navy Board Journal, Cornelius Deforest, a baker in Williamsburg who
sold ship’s biscuits to the Virginia Navy in casks, offered on several occasions to pay for
returned barrels if “they were not wanting [repair]” (Navy Board Journal, July 23, 1776 —
Feb. 27, 1779, f. 387; Shackelford 1996:15). Aboard San Juan (Ross 1985:10), “parts of
one barrica [the Spanish term for a medium sized cask and similar to the French barrique]
were reused with parts of another barrica, and new barricas often consisted of a
conglomerate of new and used staves and head pieces.” Shackelford reported that many
casks recovered from Betsy consisted of several different materials, which indicated that

repairs were made. He concluded that they were not original because the hallmark of
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proper cooperage was consistency in materials, and these examples lacked such
consistency (Shackelford 1988:44).

Repairs, seen often among cask assemblages, were necessitated due to poor
storage, poor quality workmanship, damage, or normal wear. Repairs indicated that the
cask was fixed at some point to accommodate further use of it. Therefore, repair is
typically indicative of reuse. Sings of repair included anything from flagging, replacing
hoops that have broken or corroded, plugging holes from toredo worm damage, sealing
the bung in place via the use of lead sheets and cork, cropping the staves to remove
damaged portions, recrozing staves due to cropping, and much more. Reuse, on the other
hand, does not mean that the cask was repaired. A cask could have remained in good
form allowing it to be used to ship other products. A modern example of this would be
the reuse of Kentucky bourbon casks for aging scotch and Irish whiskey (Heaven Hill
Distillery, pers. comm.). Signs of reuse included several different interior stains
indicative of different contents and several brands or markings indicative of the different
cask contents and shippers’ marks.

Flagging was used to combat overexposure to the elements during transport. The
cask may sit at the dock for an unknown period of time allowing the weather to affect on
the wood, and develop leaks around the croze and between the staves. Thus, flagging, a
split reed harvested specifically for coopers, was used for caulking, and was often found
packed in leaky joints to prevent loss of contents (Butler 1998:105; Kilby 1989:18; Ross
1985:9; Shackelford 1996:16; 1988:50). According to Scheetz, however, flagging was

not always used when repair was needed; rather it may be placed in the joints of larger
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casks during construction in order to provide more pressure and therefore prevent the
cask from leaking in the future (Scheetz 2006, pers. comm.).

The most common repair found among casks recovered from the Betsy, as well as
the San Juan, was recrozing, or cutting a new croze groove for the head (Ross
1980hb:103; Shackelford 1996:16; 1988:50). The life of a cask could be considerably
extended by cutting a second groove and replacing or reshaping the head.

If the cask is still in good condition or in need of minor repairs it might easily be
reused. In this case, the old brands or marks are typically scraped off or marked over in
order to avoid confusion concerning the cask’s contents, and the inside of the cask may
be scraped clean and recharred (Kosmerl 1987:71; Shackelford 1996:16; 1988:50).
Examples of such cases were recorded on the material recovered from the Betsy
(Shackelford 1996:16; Shackelford 1988:50).

Cask hoops often need replacing or repair; for example, staves recovered from the
Betsy show signs of using both wood and iron hoops on a single cask. Iron hoops are
repaired in several manners, including; splicing, resplaying, and cutting to fit a different
size. Splicing, connecting two separate pieces of iron together with a rivet, occurs when
an iron strip is not long enough to fit around the cask. This may occur during initial
construction; however, it is often a sign of repair as there is typically a lack of hoop iron
aboard ships; hence all iron was reused. Once a hoop was cut or refitted to size, it often
needs to be resplayed to the shape of the new cask. Iron hoops recovered from the
Beaufort Inlet Wreck showed possible signs of repair. Although it was common practice

to round the ends or overlaps of iron hoops, in order to prevent injury while binding and
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stowing the cask, many overlaps appeared carelessly splayed outward creating a more
circular end (Figure 1.10). Several hoops recovered from the Beaufort Inlet Wreck also
showed no sign of rounding the overlaps which possibly indicated a quick repair, or at the

least, sloppy coopering (Scheetz 2006, pers. comm.).

......

FIGURE 1.10. A cask hoop recovered from the Beaufort Inlet Wreck, showing a
proper hoop overlap, with a nicely rounded end. (Photo Courtesy of NC Dept.
Cultural Resources 2006.)

The use of lead sheets and cork were also recorded among the remains from
Betsy. The head of CA 515 was found with sections of cork in a hole in the stave with a
piece of lead sheet covering the cork to hold it in place. Shackelford wrote that this was
not a typical repair, and was probably not done by a cooper, rather by a shipboard
repairman (Shackelford 1996:17). The coopers at the Colonial Williamsburg Foundation,
especially Jim Pentengell, however, witnessed this repair on casks from a London
Brewery, and described the repair as acting like a gasket. The hole was first be filled
with cloth or cork and then covered with a lead sheet that was tacked into place. The
tacks were placed nearly on top of one another in order to prevent any air from entering

or escaping the cask, thus creating a seal, or gasket. It was possible that this method of
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repair had only recently been adopted by coopers, and that during the eighteenth century,
other repairmen, such as a ship’s carpenter, conducted such a technique (Scheetz 2006,
pers. comm.).

Another example of repair is the presence of pegs or sawn wood of different
species plugging holes in staves on several shipwrecks, including Betsy. Again,
Shackelford believed this to be repair work aboard the ship, not done by a cooper
(Shackelford 1996:17); although Ross mentioned that pegs were placed by a cooper after
drilling a sampling hole to “sample” the cask contents or to repair worm holes (Figure
1.11) (Ross 1980b:141; 1985:9;). Pegs may also had been placed to plug insect holes, as
it was documented that eighteenth-century French coopers often plugged insect and
worm holes with thorns from a wild alum tree (Townsend 1975).

If certain portions of the cask are irreparable, particularly at the chime end, the
cask is cut down or cropped to a shorter size (Bradley 1983; Shackelford 1996:17;
Townsend 1975). Cask remains from Betsy depict this occurrence. For example, after
examining the bilge diameter and overall shape of CA 516 with the dimensions
mentioned in Steel’s Element of Rigging, it was concluded that it was reduced by an
overall length of 1.8-1.9 ft on each end (Shackelford 1996:17). Two containers recovered
from Le Machault indicated that they were fashioned from larger staves, and similarly

two cants were fashioned from stave ends (Bradley 1983).
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Bung Hole
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Croze Groove

FIGURE 1.11. A drawing of a stave recovered
from the San Juan. Note the vent hole and sample
hole (after Ross 1985).

Disassembly and Reassembly
Casks can be knocked down for transportation into bundles of staves, head-pieces,
and hoops, in which case they are called shooks (Boudriot 1986; Kilby 1989:58; Ross
1985:3). It was common practice for ships to have a cooper aboard to disassemble and
then reassemble their casks, depending on the amount of cargo. This was believed to

allow more room to stow other goods and items. For example, from at least the sixteenth
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century through the nineteenth century, whalers carried a number of shooks on the
outward journey to be assembled by shipboard coopers as needed, to be filled with whale
oil (Howard 1996:443; Loewen 2004:175). Warships, however, were subject to laws that
allowed them to carry only a certain number of shook casks. On March 6, 1776, the U.S.
Continental Congress declared that a vessel could carry shaken or knocked down casks
for molasses, but only the amount that the ship could carry if the casks were assembled
and filled with molasses (U.S. Continental Congress 1776).

One particular set of hoops recovered from the Beaufort Inlet Wreck, QAR
015.002, contained four different hoop fragments nesting on top of one another and had
nearly the same diameter of 41-42 inches (Figure 1.12). The difference of one inch was
nearly insignificant, as a single hoop varied by one inch depending on whether the
minimum or maximum diameter was measured. In addition, this set of hoop fragments
also contained a small fragment of rope between the hoops; thus, it may have represented

a shook or a bundle of hoops at the least.

QARO015.002

e

FIGURE 1.12. Cask hoops recovered from the Beaufort Inlet Wreck, all of
which share the same diameter and may represent a shook, or at least a bundle of
hoops. (Photo Courtesy of NC Dept. Cultural Resources 2006.)
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Shooks are also considered a commodity, as they are an easy way to transport
both staves and hoops to market. In fact, many historical shipping documents declare
shooks as exports rather than for provisions or provisioning (Winterbotham 1795).
William Winterbotham reported that between October 1, 1789 to October 1, 1791, 2,079
shook hogsheads were exported from the port of Pascataqua (now Portsmouth), NH, to
the West Indies. He also reported that 29,895 shooks were exported from the State of

Massachusetts between October 5, 1790 and September 31, 1791 (Winterbotham 1795).

Stowage of Casks

During the eighteenth century, casks were the equivalent of today’s cardboard
box, and were used to transport all types of commodities. Casks are particularly suitable
for stowage due to their shape and ease of handling, especially if the cask dimensions
were regulated in size and capacity according to their contents. There is several different
methods of stowing casks in vessels: the most common being the bilge and cantline
method; however, the bilge and bilge, a-burton, and vertical methods were also employed
to store casks. Stowing casks is very important as improper techniques caused the casks
to fall and break open. Quoins, billets, or beds are typically placed on the floor for the
ground tier casks to rest on. The purpose of this is to support the thickest part of the cask
and to prevent the cask from buckling under the weight of the casks placed on top.
“Bung up and bilge free” is a popular phrase used to describe the use of billets for
stowing casks, meaning that the bungs should be up, and the bung staves should be

resting on billets so as to raise the bilge or middle of the cask clear of the deck (Ringer
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and Audy 1982:24). The bilge and cantline stowage method consists of placing a ground
tier, or lower level of casks on beds, then placing the next tier of casks so that the bilge of
each cask lay in the cantline, the hollow created by the four casks on which it was resting
(Figures 1.13 and 1.14) (Staniforth 2001:70). The bilge and bilge method, alternatively,
places the casks on top of one another so that, rather than having the upper tiers rest in
the cantline, they were laid sideways so that the bilge of each cask touched. A-burton, is
a term applied to the stowage of casks athwartship, in line with the deck beams. The
vertical method of stowage consisted of placing the casks upright next to one another.
The aim is to stow as many casks of water, wine, salt beef or pork, etc., as possible in a
way in which they were readily accessible below decks and at the same time took up the

least space.

round Tier =

FIGURE 1.13. Picture showing the bilge and cantline cask stowage pattern (after
Ringer and Audy 1982).
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The stowage method used on several eighteenth-century wrecks survived the
wrecking process and can, therefore, be reconstructed. On William Salthouse, a British
merchant vessel wrecked in Port Phillip, Australia, in 1841, puncheons of whisky and
hogsheads of vinegar were stored vertically, a firkin next to the main-mast was stowed
across the vessel, or a-burton, and the remaining casks were stowed by the preferred
method of bilge and cantline (Staniforth 1987:70). On Charon, a British naval vessel
wrecked in the York River just upriver from Betsy, casks were stowed side by side
athwartship and stowed end to end (Steffy 1981:120). Similarly, casks aboard Defence
were found arranged on their long axis and stacked in tiers approximately three feet from

the stem aft to the port and starboard frames (Switzer 1978:41).

FIGURE 1.14. Picture showing the bilge and cantline cask stowage pattern (after
Staniforth 1987).

Casks recovered from San Juan were oriented in a bilge and cantline method.
They were found, “laid on their sides in rows across the hull of the vessel, bung stave
uppermost,” and there were at least three tiers of casks, with possibly a fourth tier

represented by a single cask (Figure 1.15) (Ringer and Audy 1982:22). Mark Howard’s
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research supports the findings of San Juan. He suggested that in the whaling trade, oil
casks were constructed by journeyman coopers at the docks and were initially filled with
water to preserve the wood and to provide ballast. The upper tier casks were originally
stored as shooks to save space, and assembled later when needed. The completed casks
were rolled onto the ship into beds of sand, gravel, and stone ballast where they were
stored to rest on their sides with their bungs uppermost, with the largest, heaviest, and
strongest casks forming the ground tier. From there, casks were progressively smaller in
the upper tiers, to fit the sloping hull of the ship, and created a level surface for the next
tier of casks to rest upon. In order to keep casks stable and to prevent them from rolling
about the hold, casks were stored in a bilge and cantline method, and dunnage was placed
between the casks and the hull to prevent abrasion and added support (Howard 1996:438-
441). Casks recovered from the Millecoquins wreck, an American merchant vessel
wrecked in the Millecoquins River, Michigan in the 1830s, were stowed similarly, and

still maintained dunnage packed around them (Mitchell 1996a:143).

Coopers and Casks
Coopers played an important role in the organization of port cities, as they had
daily links to merchants, ship captains and timber merchants as part of the supply and
demand chain. They practiced their trade in a capitalistic and industrial manner, and by
the sixteenth century, they were able to establish large cooperages in port towns, and

employ an extensive division of labor and machines. Moreover, naval cooperages in
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were partially mechanized by 1680, as were many Dutch and French

France,

Rochefort

workshops in the 1740s and 1750s (Loewen 2004:171).
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Coopers also played a significant role aboard sailing vessels; in fact, on whaling
vessels, coopers were the most important tradesmen after the harpooners (Loewen
2004:171-172). They were also commonly found on naval ships (Boudriot 1986) and
slaver ships (Stein 1979). In the eighteenth century, captains in the Royal Navy
recommended two coopers on first and second rate ships, and one on ships of smaller
sizes (Lavery 1989:139). The typical duties of the cooper aboard slaver vessels included
constructing, repairing, and the general maintenance of the casks, as well as maintain a
water supply for the crew, passengers, and slaves (Stein 1979:69). They were in charge
of reassembling casks from shooks on the homeward journey, as it was quite common for
slave ships making the trade triangle from Europe to Africa with trade goods, Africa to
the Caribbean with slaves, and then returning to Europe with goods such as coffee and
sugar, to carry dismantled casks on the outward journey (Stein 1979:69).

The number of coopers aboard a ship was dependent on the number of casks to be
carried just as the number of casks carried depended on the ship’s size, purpose, and the
number of crew and passengers. During the sixteenth century, a captain of a whaling
vessel hired one cooper for every 50 tons, or 200 casks; therefore, a ship that contained
1,000 barriques required five coopers to make and maintain them (Loewen 2004:172).
According to Staniforth (1987:76, 2000:17), during the mid-nineteenth century, one
seaman was expected to consume ca. /1, of a tierce of beef and */3, of a barrel of pork per
month. The 250 ton brig William Salthouse had a crew of 10 to 12, and would have
needed at least four tierces of beef and four barrels of pork for its journey of four to five

months from Canada to Australia. In 1779, the British Navy specified that a mess of five
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men were to be allotted seven pounds of beef and four pounds of pork weekly.
Consequently, casks were packed to be convenient, with each cask of beef shipped with
the capacity of 30 seven-pound pieces for a total of 210 pounds, and pork at 52 four-
pound pieces for a total of 208 pounds (Shackelford 1996:5). Archaeological excavations
of Betsy, conducted between 1983 and 1988, yielded remains of ca. 38 casks of which 21
were intact. Upon further examination, it was determined that the recovered casks were
constructed to contain rum, meats, grain, and pine tar. Several buckets and tubs for

shipboard used were also recovered between 1983 and 1988 (Shackelford 1996:1).

Cask Contents, Function, and Cultural Variation

In the archaeological record, cask function has been determined by the cask
construction or components, interior stains, bones, pollens or microbotanicals, and the
condition of the interior of the cask. Cask construction was a key indicator for cask
function. Iron hoops were indicative of tight casks and the lack of interior staining or
other clues may indicate the cask was a water cask. Copper hoops were used to bind
gunpowder barrels since copper did not strike a spark. Slack casks typically were bound
by wooden hoops and lacked interior beveling. Cask markings also provided clues to
cask contents. Cooper’s marks and shipper’s marks found on casks recovered from the
Millecoquins wreck all aided in determining the cask contents as salt (Cantelas 1993;
Coble 1994; Mitchell 1996a; 1996b). All of these lines of evidence provided a general
indication of use; however, they are not as definitive as residues, bones, and

microbotanical remains found in direct association with casks.
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Interior staining and residues provided a nearly definitive answer concerning cask
contents on numerous sixteenth through eighteenth-century shipwrecks. Purplish stains,
indicative of red wine, were identified on the interior of staves recovered from La Belle
(Meide 1997:38). Remnants of tar were found on staves recovered from Mary Rose.
Fatty acids were identified on staves from both Le Machault and San Juan, indicative of
whale oil and animal fats or tallow (Bradley 1983; Ross 1981). Tar remnants were also
identified on the Mary Rose staves (Kilby 1982:42).

Animal bones, plant pollens, and microbotanicals have also been found in casks
recovered from several sixteenth through eighteenth-century shipwrecks. Fish bones
were found in casks from the Millecoquins wreck (Cantelas 1993; Coble 1994; Mitchell
1996a; 1996b). Pig (Sus scrofa) bones were found in casks found on the HMS Sirius, a
British naval vessel wrecked off the island Mauritius in the SW Indian Ocean in 1810
(Von Arnim 1998:12). To date there is no case study to provide, but the analysis of cask
material at a microscopic level could also yield pollens or plant materials not visible to
the naked eye. These microbotanicals could then be studied to determine the cask
contents.

The function of casks containing non-perishable goods was easier to determine as
they were more likely to survive, and did not rely on the analysis of trace elements such
as fine residues, or microbotanicals to determine the contents. For example, a complete
nail cask was found on Whydah, notorious pirate Sam Bellamy’s flagship that was
wrecked off the coast of Cape Cod, Massachusetts, in 1717 (Figure 1.16) (Hamilton

1992:348). Lead shot casks were found on La Belle (Figure 1.17) (Meide 1997:138). If
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the non-perishable item did not survive, cask contents can possibly still be determined
based on indentations on the interior of staves. Small round indentations most likely
indicated lead shot, while small punctations indicated nails, and long slash-like
indentations indicated axes (Meide 1997; Bruseth and Turner 2005; Ross 1980b)..

There were many different cask functions, indicated by the varying residues,
markings, and remains previously discussed. Casks not only varied in function but also
between culture. The French navy used measures such as the barrique, the rough
equivalent of an English hogshead which held 242 liters or ca. 64 US gallons.

“There was some problem translating French to English terms, as the

English in the late-eighteenth century used different measures for wine,

ale, beer, and dry goods, none of which correspond exactly to French

measures. The closest (about 2.5% smaller) was the English measure used

for wine; this therefore was the English equivalent used by Boudriot's

translator (Boudriot 1986b: 108)” (Meide 2005).

Typically, the French water casks were available in multiples of barriques, between two
and eight. They were rated as piéces de 2 (482 liters) through pieces de 8 (1,936 liters),
with the larger sizes, larger than pieces de 4 (968 liters, ca. 254 US gallons, and the
closest equivalent of the English tun) used exclusively on slave ships (Meide 2005). The
Spanish used barricas, barrils, quartillos and other sizes. A barrica contained the
equivalent of approximately 52.5-61 US gallons, a half-barrica contained approximately
26 US gallons, and a one-third barrica 17.5 US gallons. A quartillo (pre-1801) contained
the equivalent of approximately 1.25 US gallons (Ro