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ABSTRACT

Introduction

With the maritime revolution of the mid-fifteenth century, Europeans gained the knowledge and technology to sail virtually anywhere around the world. The vessels that soon carried Europeans to the far reaches of the globe were powered by the wind alone, and for this reason maximizing a vessel's ability to catch the wind was critical to sea captains of the day. Sailing vessels remained the mainstay in coastal and trans-oceanic shipping through the 1850’s, and these vessels evolved as technology improved. There are obvious requirements for a sailing vessel; a watertight hull, a means to steer by, and a sail. At the same time there are less obvious components of sailing vessels that are as important as the sails themselves. One of these is ballast. 


The study of ballast stones is often relegated to descriptions of its occurrence in underwater archaeological research with little discussion of the mineralogy, petrology, or the provenance of these materials.  The few studies that have addressed these issues have shown that the identification of the ballast allows insight into shipping trade practices as well as the identification of origin of the shipwrecks or possible ports and locations visited in trade and commerce (Lamb et al. 1990; Ringer 1991; Savarese et al. 1993; Lazareth and Mercier 1999; Miller et al. 2000; Callahan et al. 2001; Pallecchi et al. 2003). 

This study addresses ballast stones recovered from the historically important port towns of Brunswick and Wilmington, North Carolina (Figure 1).  In this portion of the Coastal Plain of the southeastern United States, there is no natural source for the ballast stones found along the Cape Fear River and the question of their origin, as well as their uses, has led to a number of anecdotal stories in this region about their origins and uses (Sprunt 1992).  Ballast stones for this study were collected from the historic transshipping point of Campbell Island, located at the mouth of Town Creek on the Cape Fear River seven miles to the south of the modern city of Wilmington (Figure 1).  

Since the specific identification of the ballast will allow the historical archaeologist to narrow the potential provenance locations from which this material was obtained, the ballast samples were investigated using standard geological classification techniques.  Field collection and reconnaissance mapping evaluated the overall distribution and variety of the ballast.  Representative hand samples were photographed and examined to determine their mineral assemblage (major minerals that define the identity of the rock), textural, and erosional (or weathering) features.  To further define the mineral assemblage, and determine any diagnostic minerals or fossils, petrographic thin-sections were manufactured and examined using optical petrography techniques.  The results were used to define the rock type and rock name of the ballast samples. 

To correlate the petrographic observations of the ballast, historic local, national, and international shipping practices and procedures in the Cape Fear River region, port records for Brunswick and Wilmington were evaluated from 1726 to 1825.  This information allows the historical archaeologist to define the type and size of ship used in this region, and the documented ports of call (or origin) that can be examined with regard to the provenance of the ballast.  In addition museums in North and South Carolina were visited, as were the remains of colonial ports in Wilmington, Brunswick, and Charleston, so as to compare any existing collections of ballast (or in situ distributions as foundation or road material) to further assist in constraining the possible regions from which the ballast was derived.

A Short Primer on Ballast

William Falconer’s Dictionary of the Marine (1780:28) defines ballast as “A certain portion of stone, iron, gravel, or such like materials, deposited in a vessels hold, when she has either no cargo, or too little to bring her sufficiently low in the water.” The arrangement of ballast could not only determine the speed of the voyage but also the fate of a vessel caught in a storm. It was generally accepted that for maximum efficiency a vessel should be weighed down until the “surface of the water will nearly glance on the extreme breadth amidships,” however, placement of the ballast was critical (Falconer 1780:28). A vessel that sat too high in the water would not carry a sufficient amount of sail and in high winds was at risk of capsizing. A vessel with a center of gravity that was too low would sail sluggishly and risked snapping her mast due to violent rolls in heavy seas. Large trans-Atlantic vessels carried approximately one-fourth of their rated tonnage in ballast, smaller vessels carried slightly less, and occasionally Dutch and Spanish vessels carried slightly more (Riebe 2002:78). For example, a vessel rated at two hundred tons would carry roughly fifty tons of ballast, and while virtually any heavy material could be used for ballast, vessels generally carried rounded river stones. With the advent of steel-hulled vessels in the nineteenth century, however, water was increasingly used as ballast (Lamb et al. 1990:293; Riebe 2002:78). 


Most sailing vessels carried both temporary and permanent ballast (Figure 2). Permanent ballast, consisting of carefully selected large stones, was designed to compensate for imbalance inherent in the vessel's design or construction (Lamb et al. 1990:293). These larger stones, laid at the bottom of the hull and rarely removed, most likely came from the local deposits of rock (or gravel) near the shipyards. Temporary ballast, on the other hand, consisted of smaller stones (or gravel) that were loaded or removed in conjunction with changes in cargo or to meet the constantly changing conditions at sea (Lamb et al. 1990; Ringer 1991:115-116). 


A vessel making numerous short trading voyages in near-shore waters had its ballast loaded so as to make loading and unloading of cargo easier; usually a bed of ballast with cargo loaded on top. For vessels making long distance ocean voyages, ballast was often packed around cargo to stabilize the hold in rough seas (Audy et al. 1981). The ideal ballast stone was well rounded so as to minimize the amount of chafing of the interior of the hull.

Shipping History of the Ports of Brunswick and Wilmington

Various types of commercial vessels plied North Carolina waters during colonial and antebellum days. From largest to smallest they are classified as the ship, the snow, the brig or brigantine, the sloop and the schooner (Crittenden 1936:9).  Due to North Carolina’s general lack of truly deep-water ports, the sloop and the schooner made up the majority of ships entering the North Carolina’s ports. The average size of the sloop and schooner was less than fifty tons, in contrast to the ships and snows, and even the larger brigs whose tonnage could easily exceed one hundred tons (Crittenden 1936:10-11).  This distinction is important in determining how many ships could cross the bars and ascend the Cape Fear River to reach the port towns of Wilmington and Brunswick.  


The Cape Fear is North Carolina’s only river to flow directly into the Atlantic Ocean (Figure 1). This fact, combined with a seemingly inexhaustible supply of pine and hardwood trees in the coastal plain and piedmont, and a large network of streams to transport naval stores and wood products harvested from the forests made the Cape Fear region a prime location for a prosperous seaport city (Sprunt 1992). Recognizing the region’s potential for economic development an ambitious South Carolinian named Maurice Moore, established the town of Brunswick in 1726 on the Cape Fear, approximately twelve miles upriver from the mouth of the Cape Fear (Lee 1971:12).  Seven years later, and fifteen miles farther upstream, the town that would become Wilmington began to grow and compete with Brunswick for dominance in the region (Lefler and Newsome 1973:72). The designation “Port Brunswick” included both towns, but the official port of entry for the region and the Customs House were initially located at Brunswick (Lee Jr. 1952:119). 

Each towns possessed unique features that appealed to mariners. Brunswick was located closer to the mouth of the Cape Fear and below “The Flats,” a series of shoals deposited at the mouth of Town Creek adjacent to Campbell Island, and could accommodate ocean-going vessels of deep draft (Figure 1).  The vessels docking at Wilmington, located approximately eight miles upriver from “The Flats”, were restricted to a draft of approximately one hundred tons (Lee 1965:165).  However, the sloops and schooners that commonly docked at Wilmington were awarded with a more sheltered port that was located at the confluence of the northeast and northwest branches of the Cape Fear River, a better location for trade funneled in from the vast interior of North Carolina.

On the eve of the American Revolution, the British Crown dictated the trade at Port Brunswick. Newspaper advertisements for twenty-five years prior to the war confirm that the areas residents complied with the provisions laid out in the British Empire’s Navigation Acts (Crittenden 1928:41). The Navigation Acts required the Colonies to trade exclusively within the British Empire, using British ships, and disallowing trade with any other European powers unless that trade first cleared through British authorities (Crittenden 1936:37). 

For a time Brunswick and Wilmington competed fiercely for dominance in the region. However, two events, when combined with the steady competition from Wilmington, eventually led to the decline of the town of Brunswick. The first of these occurred on September 4, 1748 when two Spanish ships sailed up the undefended Cape Fear River to attack Brunswick. The Spaniards occupied and looted the town, causing a great deal of destruction, before they were finally driven out by local militia (Lee Jr. 1952:236-237).  Brunswick was rebuilt, but by 1779 Wilmington had established itself as the primary port of entry for the Cape Fear (Watson 1992:6-8).  The final nail in the coffin of the port at Brunswick came during the American Revolution when British troops were placed near Brunswick, forcing the inhabitants to flee to Wilmington. 

Although extant records do not reveal exact dates, the port of Brunswick all but disappeared following the Revolutionary War. In 1789, the name Port Brunswick was officially changed to Port Wilmington, but, by then, Wilmington had long since secured its place as the principal port of the Cape Fear and one of the most important ports in the newly established United States of America (Watson 1992:32).

Ballast Use on the Cape Fear River

Large, deep draft vessels that entered the Cape Fear River en route to Wilmington would have had to “lighter”; that is to reduce draft by offloading a portion of the goods onboard, to traverse “The Flats” at Campbell Island (Figure 1). Another important way for a vessel to decrease its draft in order to clear “The Flats” would have been to dump unneeded (because of the sheltered river) ballast. Campbell Island, because of its proximity to “The Flats,” served as ballast dumping and collecting grounds for vessels entering and leaving the port of Wilmington. Robert Hunter Jr., a London merchant passing through Wilmington aboard a packet boat sailing from Quebec to Charleston, South Carolina, on June 20, 1786 noted that, “at Wilmington ships can load ten feet, and past the flats they can load thirteen.” (Hunter, Jr. 1943:287). 

American ports along the Atlantic seaboard, where significant amounts of cargo were exchanged, are thought to have had ballast brokers (or ballast agents). These entrepreneurs would supply and remove ballast from ships as needed to correct a vessel’s position in the water as well as provide temporary storage near the ports for this material. Therefore, ballast was a valuable commodity, especially in port towns.  However, although port cities such as Williamsburg (Virginia) and Charleston (South Carolina) do have records of individuals acting as ballast agents, a study of examination of city registers, town deeds, local newspapers, and the limited census information for Brunswick and Wilmington from 1726 to 1825 has not revealed any record of local ballast brokers who dealt in this material. 

Another reason for postulating the existence of ballast brokers along the Cape Fear River is that the practice of dumping ballast at port facilities would have eventually created shoals and other navigational hazards.  This practice was strongly discouraged.  A 1784 law of North Carolina reads:

And whereas the channel of Cape Fear river hath been greatly injured by the throwing ballast and other trash therein; for remedy whereof, Be it Enacted by the authority aforesaid, That every master of a vessel coming into Cape Fear shall upon his arrival at Wilmington take the following oath before the naval officer or his lawful deputy: I, A. B. do solemnly swear that I have not thrown, or caused or suffered to be thrown, nor will I directly or indirectly throw, or cause or suffer to be thrown any ballast into the channel of Cape Fear river or otherwise so as to injure the same, but that any ballast by me imported shall be landed or thrown entirely above the low water mark. So help me God. (Clark 1994:591)

The law goes on to list the fine for such an offense at fifty pounds. Other laws specify high fines for pilots who declined to report captains who illegally disposed of ballast in the river channel (Clark 1994:591).  Other examples of this regulation of the dumping of ballast in eastern seaports include Williamsburg, Virginia, where a law was passed in 1691 (Hening 1812:272).  There a ballast agent was appointed for the colony and required shipmasters to dump ballast ashore and above the high water mark so as to not create navigation hazards.  This law included penalties of a 10 pounds (sterling) fine for any offense (Hening 1812:272).

From the deposits of ballast found in the Cape Fear region, along with the size of shipping that could pass up river, a general model can be developed for passage of cargo and ballast to these port facilities. Vessels entered the mouth of the Cape Fear River and sailed up river as far as Campbell Island (Figure 1). Here, no longer needing their ballast to compensate for rough seas, and unable to continue upstream due to “The Flats,” they would have unloaded their ballast. Ballast would have been heaved to a depth somewhere above the low water line to keep the river channel clear of obstructions and also to allow the ballast to be available for future use.  Upon loading of cargo in Wilmington, the vessels would then proceed downriver, again stopping at Campbell Island to load ballast in order to properly adjust the vessel’s position in the water. Campbell Island was therefore a stop made both when entering and exiting the Port of Wilmington and represents the focus area for the study of ballast in this region.

Shipping Routes to the Ports of Brunswick and Wilmington

Shipping records for the period of time from 1725 to 1825 provide information that addresses trends in shipping practices at the ports of Brunswick and Wilmington. During the period 1730-1776, when Port Brunswick was in full operation, and prior to the American Revolution, a larger percentage of ships entered port calling from European, including many British, ports. In 1774, thirty-five of the 138 vessels (roughly twenty-five percent) that entered Port Brunswick were from the British Isles (Figure 3), the same number that arrived from the other British Colonies in North America (Angley 1997:259-276).  These large trans-Atlantic vessels could not, as a rule, cross “The Flats” and proceed to Wilmington. Hence, they would have offloaded any goods and/or ballast at Brunswick. This suggests that a large percentage of the ballast stones found in Brunswick Town (and the port facilities) would have British (or Scottish) origins. 


With the end of the Revolution in 1783 and the decline of the port facilities at Brunswick, shipping trends changed (Figure 4). For a brief period during and immediately following the Revolutionary War, trade with Britain ceased.  This reduction in trade with the British Isles continued even after the Treaty of Paris trade. However, trade along the eastern seaboard of the United States and trade with the West Indies increased substantially in contrast. Especially noteworthy was the increase in trade from Charleston, South Carolina (Figure 4). 

In 1788, a total of 218 vessels entered Port Brunswick (meaning Wilmington), and only eighteen (eight percent) of them were from the British Isles (Figure 4). The vast majority (ninety-two percent) of the vessels entering the Cape Fear Region in 1788 were coastal traders from the West Indies and the Atlantic seaboard (Angley 1997; 519-567).  Vessels engaged in this coastal trade were smaller both from necessity and convenience. Since these smaller schooners and sloops of lesser draft docked at Wilmington they had to clear “The Flats” at Campbell Island. The ballast stones dumped on the island would have been less likely to have been collected in the British Islands than those dumped at Brunswick.

The obvious complication with this scenario is the question of ballast stones picked up at trans-shipment ports like Charleston (South Carolina) or Boston (Massachusetts) from trans-Atlantic vessels, and brought to Wilmington.  For example, large trans-Atlantic ships pulled into port at Charleston Harbor. Here they would unload cargo and ballast. They would then reload cargo, some of which came from Wilmington aboard coastal schooners and sloops (such as the 1786 Charleston packet voyage described by Robert Hunter Jr.), and ballast to position the ship properly in the water (Hunter, Jr. 1943:287).  Following this, the smaller sloops and schooners would load the discarded ballast for the trip to Wilmington to pick up naval stores or other goods. This indicates that the trans-shipment point (in this case Campbell Island) would have a variety of ballast that represents a number of sources, but an attempt to relate a particular ballast type (i.e., diabase cobbles) with a particular ship (or shipment) would be difficult without specific information from shipping records or manifests. 

Ballast Sample Petrography

Thirty-eight ballast samples were selected for this study for hand sample and thin section identification and characterization from Campbell Island (Figure 1).  Due to the designation of Brunswick Town as a State Historic Site, ballast samples located in the foundations and along the old docks were only examined in hand specimen for comparison.  Likewise, the ballast found in foundations, walls, and roads in Wilmington exist as private property and were examined in situ, but no collection was permitted. The ballast sample selections on Campbell Island were made so as to achieve a representative sample suite that included ballast types observed in Brunswick Town and the city of Wilmington.  Except for flint and chert samples, which were especially abundant, all other rock types were found in roughly equal numbers and were separated into four groups. 

Rock classification for the samples used Streckheisen (1976) for igneous rocks, Dietrich and Skinner (1979) for volcanic rocks, Hyndman (1972) for metamorphic rocks, and Blatt (1992) and Fritz and Moore (1988) for sedimentary and carbonate rocks.  Rock color in hand sample was described using the Munsell color chart (GSA, 1991).  Photographs (with scale) were taken of each sample and site locations on Campbell Island were recorded.  Hand sample identification determined major mineral assemblage and textural features, as well as rounding and sphericity.  Standard (27 X 46 mm) petrographic thin-sections were prepared from each sample.  Because some of the ballast samples were sedimentary in origin, some thin-sections were stabilized by epoxy impregnation.  Each thin-section was examined in plane and crossed polarized light using standard optical petrology techniques to precisely define the mineral assemblage.  Special attention was made to determine if any indicator minerals or fossils were present to allow more precise determination of provenance.  A summary of the ballast sample rock descriptions is provided in Table I.

TABLE 1

	GROUP
	HAND SAMPLE DESCRIPTION

	I
	Mafic extrusive to hypabyssal  igneous rocks. Phenocrysts of calcium-rich plagioclase and mafic minerals such as pyroxene and olivine in a fine-grained glassy groundmass. Mineral assemblage and presence of rock glass allow rock name designations of diabase to gabbro.  These rocks were probably emplaced as sills or dikes (due to the presence of rock glass in some samples).  The ballast samples are cantaloupe- to baseball-sized, rounded to subrounded, cobbles.  The sample shape and form indicates weathering and erosion associated with fluvial transport.

	II
	Chalk, flint, and chert.  The chalk is highly fossiliferous, creamy white to chalky white, and friable.  The chert is buff to creamy white whereas flint is black to gray with some creamy white veining.  Recrystallized shell fragments are visible in some of the chert and flint samples.  Samples are baseball-sized, rounded to irregularly shaped cobbles.

	III
	Quartz-rich plutonic igneous rocks. Medium to fine-grained quartz, plagioclase, and potassium feldspar with some biotite.  Triple junction crystal boundaries, grain size, and mineral assemblage suggest rock names of granite and granodiorite. The ballast samples are cantaloupe- to baseball-sized, subangular to subrounded, cobbles.  

	IV
	Sedimentary rocks (either fluvial or volcanogenic in origin) and low-grade (chlorite grade) metamorphic rocks.  A major component of this group is grapefruit- to cantaloupe-sized, cross-bedded quartz arenite cobbles that are probably Cambrian to Ordovician in age.  The remaining types are not very diagnostic and range from pear- to grapefruit-sized, irregular to angular to rounded cobbles.  


None of these samples represent rock types found in the Port Brunswick – Wilmington region of the southeastern Atlantic Coastal Plain of North Carolina.  Also, since all samples were collected from Campbell Island, these potential ballast samples were collected in an area where building or fill stone importation has not occurred. 


The samples can be separated into four groups based upon mineral assemblage and rock type (Table 1). Group I is represented by a hypabyssal (shallow emplacement) fine-grained mafic igneous rock called a diabase.  This rock is composed of pyroxene and calcium-rich plagioclase phenocrysts (larger crystals) in a finer grained groundmass of mainly rock glass.  Although Jurassic age diabase dikes are found in the central and western Piedmont of North Carolina, these are quite a distance (~ 100 miles) from the ports of Wilmington and Brunswick and have a slightly different mineral assemblage.  These mafic igneous ballast rocks correlate with rocks found in the Tertiary-age Central Igneous Province of the northern British Isles (e.g. Cuillins Gabbros) and the diabase of the Isle of Skye (Bennison and Wright 1969:344-346).  The shipping routes shown in Figures 3 and 4 strengthen this argument.


Group II is composed of chalk, flint, and chert (Figure 5). Emory et al. (1968) suggested that the flint (and implies chert) found along the ports of the eastern seaboard of the United States were of English (British Isles) origin.  He defined the age of the flints (term includes chert) as Cretaceous (Santonian to Campanian age) based upon micro- and macrofossils (Emory et al. 1968:1225-1227).  This study agrees that some of the samples represent this origin and the shipping routes shown in Figures 3 and 4 also strengthen this argument for their origin.  However, several samples from this group do not fall into this provenance and these differences (and their implications) will be discussed later.


Quartz-rich, plutonic igneous rocks define Group III. These granites and granodiorites are composed of quartz, plagioclase, and potassium feldspar (with variable amount of biotite) minerals and could be from two regions. The Central Igneous Province of the northern British Isles has a number of intrusive bodies similar to these samples (Bennison and Wright 1969:344-346).  The other possible source is the New England (and southeastern Canada) region.  Plutonic igneous rocks with this mineral assemblage are common from Nova Scotia to Massachusetts and correlative tectonically with the Central Igneous Province rocks (Rankin et al 1989; Osberg et al 1989).  Since intracoastal shipping from the northeastern colonies and states was common during the study period (Figure 4), especially after the Revolutionary War, it is a possible source for these ballast stones.

Group IV ballast is composed of a mixture of sedimentary rocks (either fluvial or volcanogenic in origin) and low-grade metamorphic rocks.  One of the most common of these ballast rock is identified as cross-bedded quartz arenite cobbles that are probably Cambrian to Ordovician in age.  These rocks are similar to quartz arenite rocks found in England and Scotland (and possibly Newfoundland). Much of this sedimentary ballast probably represents river cobbles or gravel, gathered near the port or loading facilities.  For example, as early as 1740, British ships were coming to the American colonies with ballast of Thames River gravel.  Robert Pringle, a shipper in Charleston, South Carolina, complained in a letter to Andrew Pringle, in London, that Captain Craig, of the ship St. Andrew, had  “thrown Shingle or River of Thames Ballast over the Rice that is stow’d ,in the Hatchway in order to bring down in the Waters & stiffen his ship …..” (cited in Jones 1976:44).

The remaining sedimentary and metamorphic ballast types in this group are not overly diagnostic. The reason for this is that the processes that formed them occurred in various regions of the Atlantic Basin and they have little in the way of diagnostic minerals, fossils, or textures.  A more detailed investigation into the ports of departures, and their local geology could possibly provide new information to allow correlation of these samples.  However there is one exception to this generalization. One sample collected from the Campbell Island location, identified as gyprock, does not represent ballast imported during the period of this study. The relatively pristine condition of this rock, which weathers quickly in the warm humid environment of the Coastal Plain, suggests that its introduction to the study area came much more recently.  Gyprock is used in the production of Portland cement and the presence of concrete factories located upriver from Wilmington indicate that the gyprock sample may represent materials imported for concrete production and was lost when transshipped upriver by barge (i.e., Ideal Cement Company, Castle Hayne (North Carolina) has samples of this material located outside their main office which is now closed). This ability to identify this material and remove it from the sample set points out the importance of a petrologic investigation to precisely define the mineral assemblage and rock type.

Ballast Usage in Port Brunswick Region

Following importation from foreign ports, ballast was not simply discarded and ignored. Along the lower Cape Fear River where rock was scarce, ballast represented a valuable commodity. Ships that did not onload enough cargo to properly lower their hull for a journey needed additional ballast to maximize efficiency. Discarded ballast was ideal for this and records hint, although they do not confirm beyond the shadow of a doubt, that ports often had ballast agents (or brokers) who collected ballast for future use. 

However, recycling ballast was only one use for the rocks that ended up on the Cape Fear River. The residents of Brunswick and Wilmington needed stone for a myriad of uses from building foundations to road base. This use is very similar to that observed in the renovated harbor-side warehouses of Savannah, Georgia (Emory et al. 1968; 1227). A stroll around downtown Wilmington shows the importance of ballast stone for building material. The historically registered Burgwin-Wright House, the commercially renovated Cotton Exchange and Chandlers Wharf, and the Wachovia Bank Building all have foundations of ballast stone. The majority of these foundation stones were Group I (mafic igneous rocks) and Group III (granites).  As W.W. Storm (1933:18) wrote in his poem “The Old Stone Walls on the Water Front,” many of the walls and foundations of Wilmington “came from across the sea, as ballast to trim the clippers in the golden age of sail.”  The town of Brunswick also took advantage of the presence of ballast unloaded from ships that docked at the town wharf.  However, all that remains of the first established town and port on the Cape Fear are the ballast stone foundations of the houses and the wharfs (Beaman et al. 1998:14).

Colonel William Dry, long-time collector for the Port of Brunswick, saw another use for the ballast that came into the region in the holds of sailing vessels. In 1764, he began work on a two-mile causeway that would eventually cross Eagles Island directly across from Market Street in downtown Wilmington (Hall 1980:49).  Not only did the ballast make a good foundation for the road that crossed the marshy island, but the project also provided an outlet for ballast that might otherwise have encumbered the port.  In Charleston, South Carolina, many of the roads in the historic district (particularly Chalmers Street and Bay Street near the waterfront) were made of ballast, suggesting that Wilmington’s early streets were also paved in similar fashion, although none of the ballast roads still exist today (Emory et al. 1968:1227). 

Flint and Chert:  A Question of Origin.

After comparing the types of ballast stones present in the structures of Brunswick Town and Wilmington with those ballast stones found at Campbell Island, an interesting distinction is observed. While chert and flint make up a large percentage of the ballast stones (Group II; Table 1) found on Campbell Island, they are virtually non-existent in the foundations and walls of Brunswick Town and Wilmington.  This is probably due to the pocked and irregular shape of the chert and flint ballast and the resultant difficulty in using these shapes to form dry-lain or mortared foundations.  Furthermore, flint and chert breaks with a conchoidal fracture and is too brittle for paving stones (Emory et al. 1968: 1227).  Thus, as a building or paving stone, the chert and flint imported to the Cape Fear would have been inferior to other types of ballast available to builders. This is contrary to the report by Beaman et al. (1998:14) who erroneously reported that, “All of the foundations of domestic structures excavated were constructed of chert or flint ballast stones and cemented with tabby…” 

There is another possible explanation for the scarcity of flint and chert ballast in the towns of the lower Cape Fear River. A British decree of 1775, just prior to the American Revolution, states:

Some attempts having been made by masters of ships bound to North America to take on board flint stones by way of ballast…you are hereby required and directed to instruct the commanders of all His Majesty’s ships and vessels under your command to examine all such ships and vessels as shall arrive in the different ports of North America…and in case they find the ballast or any such part of it to consist of flint stones, to cause such flint stones to be taken out and thrown into deep water (Order from the Admiralty Office to Samuel Graves, Commander in Chief of the British navy in America, September 19, 1775, Admiralty Office Papers, 2/100, f, 129, photocopy State Archives, Raleigh, N.C., original in the British Public Record, London). 

Apparently, the Crown was interested in limiting the materials needed in order to fire a flintlock weapon or to produce gunflints or “strike-a-lights”.  

The question that lies here is where did the flint and chert that is found at Brunswick Town, Campbell Island, and Wilmington arrive from as ballast stone and why are these materials abundant in the ballast piles of Campbell Island and underrepresented in the port cities on the Cape Fear River?

In part, an explanation of this requires a little terminology discussion. Most archaeologists in Europe (and the British Isles) use the term of flint rather than chert, while in the United States chert is the more common term.  However, to a mineralogist (and most geologists), flint and chert are the same rock and differ only in color.  Both are varieties of fine-grained polygranular quartz found as nodules or beds in (commonly) marine sedimentary rocks. These rocks are formed as the result of SiO2 (silicon dioxide; silica) precipitation from seawater and its precipitation onto the ocean floor.  Covered and buried by a succession of fine-grained oceanic sediment, the SiO2 experienced progress crystallization from amorphous silica (opal) to chalcedony (fibrous variety of quartz) to quartz over millions of years.  Some of the SiO2 may be dissolved in fluids circulating within the sediments and result in SiO2 replacement of carbonate rocks (or fossils) to form replacement chert (or flint).

Nevertheless, the chert and flint that forms are nearly pure SiO2 with little trace element variations that would lend itself to some form of geochemical separation criteria. Often the only way to define them is by stratigraphy (if in situ), color variations in hand sample, presence of “ghost” textures indicating replacement of fossil material or carbonate clasts, or by the use of microfossils such as planktonic radiolarians or diatoms to provide some age (and provenance) constraints.

Emory et al. (1968), in a reconnaissance study of flints (meaning both flint and chert) found at seaports along the Atlantic coast of North America (which interestingly enough did not include any samples from North Carolina port cities), used color, textural features, and microfossil identification to delineate these flints as Upper Cretaceous in age and suggested that they represented ballast from the beaches of southern England and northern France. 

In the chalk, flint, and chert found in the Cape Fear region, the results of this study generally agree with most of the conclusions of Emory et al. (1968). However, this study has attempted to use a more mineralogical separation for the terms of flint and chert. The chalk is highly fossiliferous, creamy white to chalky white, and friable.  The chert is buff to creamy white whereas flint is black to gray with some creamy white veining.  Shell fragments (silica replaced) are visible in hand sample in some of the chert and flint samples.  Samples are rounded to irregularly shaped cobbles with a pocked surface texture.  In thin section the chalk, and some of the chert ballast, (Figure 6a) has a microfossil assemblage and texture similar to Middle to Upper Cretaceous Chalks from the southern British Isles (both east and west coasts) or the region near Bordeaux, France (Bennison and Wright 1969:328; Emory 1987:50; Lipps 1993). 

However, among the ballast stones at Campbell Island are flint that contains the Tertiary to Recent age microfossil Orbulina (Figure 6b).  Commonly, Orbulina is considered Miocene to Eocene in age (Bilal and Boersma 1978; Lipps 1993) and its presence suggests an origin other than the British Isles. Examination of the geology of the British Isles reveals that there are no good sources for a Tertiary (or younger) age flint (Bennison and Wright 1969:339-341).  However, the carbonate platforms of many of the Caribbean islands are Miocene to Eocene in age.  These islands, frequently visited by vessels of the study period (see shipping routes of Figures 3 and 4), are a potential source for this younger flint. Further evidence for this is the presence of brain coral found in building materials (foundations and walls) in both Brunswick Town and Wilmington.

Now, why would Caribbean chert or flint be found in the Cape Fear region?  A possible answer might be the use of flint (and chert) for “strike-a-lights” and gunflints.  There are two basic types of gunflints; those made from flakes struck from prepared cores and those made from spalls struck from nodules or cores (Emory 1987).  Flakes represent a specific manufacturing industry that started in France and was later developed in England (and maybe the Netherlands as well).  These manufacturing processes formed from these flakes a variety of gunflints in particular shapes and sizes for specific gun types and in large numbers.  Spalls however represent a more localized industry, manufactured by an individual or small group, and the gunflints that are formed from these are more irregular in shape and form (White 1975). 

Both the French and English gunflints were produced from Cretaceous flint in the Paris Basin and southern England.  As mentioned, prior to the American Revolution, the British Navy attempted to constrict the flow of flint (as ballast) into the colonies.  This was because it could be used as stock material to produce gunspalls for the colonial firearms.  That this occurred has been documented at Fort Frederica in Georgia (White 1975:71).  The fort dates from 1736 to 1748 and British Army flint knappers produced gunspalls from flint deposits left as ship’s ballast.  This suggests that the use of ballast as a source of gunspalls could have been utilized during the period of the American Revolution.  Thus it is not impossible to suggest that if the flow of flint from England (or France) was reduced as a result of the British Navy embargo that a knowledgeable ship owner (or captain) might have seen a way to extract an additional profit from his voyage to the Caribbean.

Conclusions

As a tool for determining shipping routes or ports of departure, ballast stones may provide additional insights for the historical archaeologist to allow them to augment written records (or lack thereof) and to fill in gaps where they exist.  However, it is important to recognize that the exchange of ballast at points like Campbell Island on the Cape Fear River may result in some mixing of the ballast stones. This mixing could have occurred to some extent at all sites where ballast was either dumped on onloaded on the ship’s itinerary.  For example, a federal period vessel excavated near Oriental, North Carolina contained a variety of ballast similar to Groups I and III, which would not be expected to be found in the same region and might represent multiple loading of ballast at different ports (Jackson 1991: Appendix B).  But, with a detailed mineralogical and petrological examination of the ballast stones, coupled with a working knowledge of port procedures and historic shipping records, a more precise interpretation may be undertaken. 


For Port Brunswick this study finds that the groups of ballast stone correlate to scant shipping records from the period 1744-1788.  However, this study found new information recorded in the ballast that indicates changes in ballast material through this period that suggest a revision of the current viewpoint on the concentration of shipping trade from the Caribbean and British Isles. Specifically, the identification of some of the chert and flint ballast as Tertiary in age suggests importation from the Caribbean rather than the accepted view that all chert and flint ballast was derived from France or the British Isles (Emory et al. 1969:1225-1227).

Lastly, some ballast stones, such as many members of Group IV, did not yield conclusive evidence due to their general characteristics. A more detailed study of possible provenance areas could yield more information. This study demonstrates that ballast stones are a resource so far underutilized by historians, and can provide a wealth of information that would stimulate farther research on the nature of ballast stones along the Atlantic seaboard. 
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FIGURE CAPTIONS

Figure 1.   Location map for the Cape Fear River and the towns of Brunswick and Wilmington in southeastern North Carolina.  Adapted and modified from Hartzer (1984: 6, 16).

Figure 2.  Schematic diagram illustrating the position of permanent and temporary ballast for sailing vessels from 1725 to 1850.  Some temporary ballast may have also been loaded atop the cargo.

Figure 3.  Ports of call (and origin) and shipping routes for Port Brunswick for 1774.   Data from Angley (1997).

Figure 4.  Ports of call (or origin) and shipping routes for Port Brunswick/Wilmington for 1788.  By 1779, Wilmington has established itself as the principal port of the Cape Fear region.  Data from Angley (1997).

Figure 5. Chalk, flint, and chert ballast examples.  Chalk (upper left; about 3 inches in diameter), chert (lower left), and flint (right).

Figure 6.  a).  Fossil assemblage of chalk (and some of the chert) ballast. This fossil assemblage is similar to that found in the upper Cretaceous strata of southern England and northern France.  2.5X magnification; plane polarized light.  Scale bar = 0.8 mm.

b).  Microfossil Orbulina found in flint samples at Campbell Island.  Miocene to Eocene in age.  20X magnification; plane polarized light. Scale bar = 0.15 mm.
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