Antoninus’s Amphora
In Rome by the Tiber, beside the old port and near ancient olive oil warehouses, stands a mountain of broken pottery, Monte Testaccio.  About 147 feet above sea-level, and a half-mile wide,
  from top to bottom it is a record of some 250 years of shipping and commerce in Rome.  Year after year ships crossed from Spanish Baetica (Andalusia) to the port at Ostia and unloaded into smaller vessels that took goods up the river to the warehouses.
 Oil from the amphorae was poured off into smaller jars, then the shipping amphorae were broken on the hill, and lime was sprinkled over the growing heap.  Shards created Monte Testaccio layer by layer.  Many of these amphorae carried tituli picti, inscriptions upon the side from tax authorities.  Almost all had stamps upon the handles, placed there by producers, shippers, and potters.  The Baetican fragments from Monte Testaccio having both handle-stamps and tituli picti form an exceptionally good base from which to explore the complex and lively Roman mercantile risk-response systems.

As has been argued in the introductory chapter, merchants and other interest-groups who depend upon long-distance trade develop and use information-gathering systems as tools in order to convert uncertainty into risk. The primary uncertainties which beset all merchants involved in long-distance trade are loss of goods; the spoilage of goods; the shipping of unwanted goods; and the receipt of inadequate pay for goods.  To avert these problems, risk-response systems append data to individual packages, to cargo containers, to the carriage vehicle, and to the geographic line of trade.  Risk-response systems show what problems loom large in the minds of their creators.  They illustrate power struggles.  Handle stamps and tituli picti, like other systems, were an attempt to address the risk issues surrounding origin, quality, volume and taxation in the context of the Roman economy.  

German archaeologist Heinrich Dressel first identified the characteristic shape of the olive-oil amphora, now called a Dressel 20, in his 1880 excavations at Monte Testaccio.
  Archaeologists José Remesal Rodríguez and E. Rodríguez Almieda have each contributed enormously to the current understanding of olive oil vessels in the Roman economy. Almieda’s Il Monte Testaccio: ambiente, storia, materiali 
 is the standard publication and interpretation of the layered findings at Monte Testaccio. The epigraphic database sponsored by the Centro Para El Estudio De La Interdependencia Provincial En La Antigüedad Clasica, or CEIPAC, led by José Remesal Rodríguez of the University of Barcelona, allows for quick and unique assemblages of Monte Testaccio’s fragments. 
 CEIPAC provided the archaeological data represented in this chapter. 
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	Figure 1:  A Mountain of shards
From E. Rodríguez. Il Monte Testaccio:  Ambiente, Storia, Materiale (Rome: Edizioni Quasar, 1984) 113.


Olive oil was an all-purpose product for the ancient world. It was used in cooking and in medicines, as a base for perfumes and fine lotions and as a cleanser in the gymnasia.  It was burned for light in terra cotta lamps.  It was used in worship to anoint statues of the gods.  It was sent in volume to the limes, the borderlands where the Roman legions camped in Germany and Britain.  Estimates of yearly per-capita consumption run from twenty to as high as fifty liters per person.  Produced in Baetica (Spain) and in Tripolitania (Libya) as a cash crop for Spanish and African farmers, it was favored in the first century by the emperors Hadrian and Trajan, of Spanish origin, and in the second century it was distributed for free by Septimus Severus, who had grown up in Africa and made his fortune on oil from Tripolitania.  Because of its overall importance to the economy, olive oil was controlled and inspected by the Roman government.

Olives give fruit on a two-year cycle, and Columella’s first-century treatise on agriculture and estate management, De Re Rustica, mentioned nine varieties.
  The initial planting takes some attention, as olives are grown from carefully prepared shoots of the old tree in a well-drained nursery. For the following four years, olive shoots require upkeep until their roots are well grown, but after they are established, they take little maintenance. Harvest is labor-intensive and requires large clean storage spaces and quick turn-around. Olives must be picked on the tree and not allowed to fall to the ground. Typically olives are pressed like fruit juice, almost right after the harvest; if they are allowed to sit too long or are heaped up before the pressing, the oil becomes rancid. 

In the ancient process, olives were milled into a paste and then pressed into a vat from which the oil was allowed to separate from the amurca, the olive’s bitter watery fluid.  After passing through a series of tanks, sedimentation was complete, and the oil was ladled into dolia, the very large storage vats which were part of every estate’s equipment.
   The process was laborious and needed some control to keep the oil from acquiring dirt, soot, or other contaminants.
  Having been processed, olive oil has a shelf-life of about three years. (Columella remarked that the oil from the Pausinia goes bad after a year.
) In the immediate processing and organization, Columella gave an extensive role to the bailiff’s (estate steward’s) wife  She must not be sedentary, but should move from task to task, supervising kitchen, pens, and sick-rooms. He offered explicit instructions and recipes for making olive oil that required her to know how much salt and how much bruising each kind of olive should take.  The preparation of the vessels before and after required a careful touch so as to keep them clean without disturbing their waxy inner coating: 

The barrels and jars [dolia] in which the oil is stored should be carefully looked after not only when the requirements of the fruit season make this necessary; but, after they have been emptied by the merchant, the bailiff’s wife should immediately make it her business to see that any sediment or lees [amurcae] that have settled at the bottom of the vessels is promptly cleaned and washed out once and again with lye, which should not be very hot lest they should lose their wax….
   

In an indication of quality control that was expected to occur at the estate level, Columella said that the bailiff’s wife should check to be sure no one is skulking inside the house, shirking work. “She ought also to come unawares upon the stewards and cellar-men when they are weighing out anything….she must also be there when the sheep are being sheared and keep a watchful eye on the wool and count fleeces, comparing them with the number of sheep.”
  From the orchard onwards, shipping and management of olive oil in amphora were matters of fairly intensive organization.
   

Shipping, Merchants, & Economy

In the two centuries from Augustus to Severus, amphorae were used in increasing numbers to ship important staples – wine, grain, fish sauce and olive oil – across the Roman empire.  Principal commodity shipping lines ran from the Spanish coast across to Rome, from Gaul up and down the Rhine, from Carthage up to Rome, from the Black Sea down to ports south, and from Alexandria to Turkey, Palestine and Rome. Amphorae were also carried by traders in exotic goods who sailed the Red Sea across to India and back.
  Rome was the center of these lines and a primary consumer of commodities and luxuries. It drew grain from Sicily, Sardinia, Italy, Africa and Egypt.
  Peter Garnsey’s “Grain for Rome” estimated that Romans consumed about 200,000 tonnes yearly
 and Lionel Casson, historian of ancient ships and shipping, argued that Alexandrian grain ships of 600 tonnes each – some more than 100 feet long and forty-four feet deep (about the size of the 1794 frigate Constitution) – came regularly to Rome straight across the Mediterranean.
 In his “Wine and Wealth in Ancient Italy,” Nicholas Purcell discussed the various methods by which wine consumption has been calculated. There are difficulties with every method, but most historians agree that Romans were, during the first century, drinking more, and acquiring the taste for wine, with proliferating bars and “fast food” shops and festival give-aways.
  A surprisingly generous bottle-per-person-per day is one such estimate. E Rodríguez Almieda, who has led excavations of Rome’s Monte Testaccio since the mid-1980s, proposed that the mountain of shards represents approximately 6 billion liters of Baetican olive oil.
  These amphorae were exported to Rome and to the army stationed in Germany, reaching a high point in the years AD 141-161, during the reign of Antoninus Pius.
 One yearly olive oil consumption estimate by J. M. Blazquez relied on the requirements of the Roman army.  “It has been worked out that each legion, some 6,000 men, would have required around 1370 amphorae a year; a Dressel 20 amphora has a capacity of 210 pounds, leading to a figure of 288,000 pounds a year.”
   Fish sauce – and there were many types, some expensive, some at commodity prices – came from shores of the Pontus, from Spain and from Carthage in to Rome.
 Long-distance trade across the Mediterranean and around Europe reached a volume unequalled until the nineteenth century.
  These well-developed routes supported a high volume of goods and gave shippers ample opportunity and motive to observe and manage risk. 

While it is possible to find individual contracts and loans and many contemporary descriptions of the Roman economy, the actions of individual merchants as agents are difficult to characterize.  In Rome, state-owned warehouses and the Square of the Merchants, also overseen by state agents, testifies to the well-organized, diversified, and well-developed nature of the market.  Roman wholesale traders were called negotiatores; they were wealthy financiers who loaned money for interest and arranged for trade, often specializing in grain.  Mercatores were those who gathered goods, saw them to port, and delivered them to the eventual buyers.  Socially, they were considered a step lower than negotiatores.
 They worked through and with the collegia of those engaged in similar trades, for instance, the navicularii, ship owners, and procuratores and institores, or agents, who mediated between lenders, producers and shippers.  From one perspective, there were many active and independent roles in the Roman marketplace.

However, regarding the trade and supply of staple goods, grain control was so necessary to Rome and to the legitimacy of the government that one official was appointed to control the market in grains and to ensure that there would be enough for the people of Rome at a reasonable price.  A low-cost or free supply of grain called the annona was allowed to a portion of the Roman population.  Across three centuries each succeeding ruler adjusted the price and the number of people allowed to purchase low-cost grain.  Collected from the provinces for Rome, it functioned as a tax to the conquerors.
In the case of grain and the merchant, one role could be trebled:  merchant, shipowner, and tax collector.  Garnsey summarized thus:
Under the Republic the state sold contracts for collection of tax grain and rent grain and for its transport to Rome or to the army.  To the extent that contracts for collection and transport were sold to the same people, or more accurately to the same companies or societas, tax-collectors doubled up as shipowners.  There is nothing surprising about this.  The contractors who supplied the armies overseas – who are among the first publicani to appear in the historical record – are the likely owners of the transporting vessels.
  

The publicani were wealthy Roman citizens who loaned the state money in return for the right to collect taxes. They often formed companies, or societas, to carry on business at a larger scale, and ship-owning would allow for economies of scope. Remarking on the Eastern part of the empire, Garnsey noted that tax collectors would become merchants if they had collected a sufficient amount.

[T]ax-collectors were also ‘wholesale traders’ insofar as they disposed of such stocks of grain as they were able to collect over and above the amount they had contracted to deliver to the state authorities for civilian or military 

consumption. 
  

Merchants, then, could be pulled firmly into the Roman governing process, which included taxation down to the village level.
  While either could engage in the trade of goods, negotiatores were generally understood as distinct from publicani in the sense that the former were primarily bankers, the latter were primarily tax-collectors.  In a larger discussion of taxation and its effect on the Roman economy, Keith Hopkins argued that tax-farming was a merchant’s route to wealth and a risk-control measure for the government.  “The Roman government auctioned the rights to collect taxes in the provinces; in this way, the government secured its revenues in advance and cut out some of the fluctuations caused by bad harvests.  It transferred both the risks of tax-estimating and the administrative costs of tax collecting to private enterprise.” 
  

Regarding olive oil, in the second century it was part of the public annona; in the first century, it was not.  In neither century were merchants free to sell without supervision, but in both they could, and did, grow rich.  One olive oil dealer is attested to by his funerary inscription; he is called a “diffusor olearius ex Baetica” (oil agent from Baetica).
 He was of equestrian status, which meant he was probably a land-owner and worth at least 400,000 sesterces.  In terms of social scale and wealth, entrance into the equestrian class required holdings of less than half that of senators, the richest class in Rome.  Equestrian status was given by an imperial grant, and so it can be inferred that the olive oil dealer in question had been given such a grant.
   The term “diffusor” is not entirely clear; it seems to be an intermediary role between producers and traders.
 Regarding the question of class, wealth and independence, John H. D’Arms’s influential Commerce and Social Standing in Ancient Rome presented the workings of the ports at Puteoli (near Naples) and Ostia (Rome’s port).  He suggested that independent freedmen were essential agents in commerce, and that their management of business was coordinated, but by no means coerced.
  Merchants were independent contractors, but in some contexts they also served the government and could benefit from the taxation bureaucracy. 

The uncertainties about how much freedom merchants enjoyed and to what degree they functioned as government agents reflects a lively debate about the character and organization of the Roman economy. Peter Temin has said that the Roman economy was “primarily a market economy,” citing bidders and contracts that were used in what might be called a centric, or command, transfer.
 Greg Wolf suggested that “Roman imperialism, not the stable empire, provided the context for the maximum integration in long-distance exchange systems.”
  Michael Fulford attributed an increase in the Roman Empire to the use of the anonna. He says 

It can be argued that it was the control and redistribution of a strategic subsistence resource which enabled a mildly exploitative regime to persist overall and to provide an important means of accommodation within native societies.  Without the necessity of plundering local resources to excess, Rome was able to win over native elites and use them and the resources under their control to promote Romanization…”
 

These three authors place the role of merchants within a centralized government policy. Those who argue for mixed degrees of organization include Jeremy Paterson and George W. Houston.  Paterson and Houston, in particular, provide a counter-view to Lionel Casson’s excellent work on long-distance shipping routes. Houston points out that while there were large ships, and large-scale operations, the majority of Roman traders used small vessels, and unloaded simply by beaching.  Discussing the movement of trade goods, Paterson mediates between those who see a fairly controlled market and those who see a more open market.  He says “…there is evidence for all the mechanisms suggested for the movement of goods; but the various pieces of evidence, even those which sometimes appear contradictory, apply to different layers or sectors of the economy.  They are often parts of the same continuum, but reflect the preoccupations and perceptions of people at different points in the chain.”   
As Paterson and others argued, there is no doubt that government-directed redistribution played some part in the economy. Supplies from the provinces supported the annona urbis, the public food distribution in Rome, and the annona militaris, staples for the military.  While the military annona was not strongly organized in the Augustan period, afterwards, and for the next 250 years, it was tightly run. There were two modes pursued: wholesale merchants contracted with the emperor’s retinue to supply the army or the emperor himself owned and organized the shipping lines.  

The concerns that risk-response systems are designed to meet illustrate, to some degree, what kind of economy might exist. The nature of concern in a command (redistribution) economy is delivery and quantity. The nature of concern in a market economy is quality and quantity, with on-time delivery being part of quantity.  Accordingly, place of production and owner would likely appear on redistribution systems so that those who have promised a shipment can prove or demonstrate that they have been and are fulfilling the contract.  A truly free-market label might be more particular about time and timing, as quality is so indicated.  If a government gains legitimacy through regulation and redistribution of necessary goods, as Rome did, then the control of goods such as grain and olive oil will be important.  When they served as tax collectors, and were embedded in the annona, merchants, while perhaps functioning with some independence, served a command economy.

The production of Spanish Baetican olive-oil vessels bears out these mixed conditions.  Roman Spain was brought thoroughly into the Empire, as the possessor of Roman freedoms, as the permanent station for troops administering the territories of Gaul, as an economic engine and supplier of staple foodstuffs, and as the home of Hadrian and Trajan.  During the first two centuries of the empire, it was divided into three provinces: Baetica, Tarconnensis, and Lusitania, of which Baetica supplied primarily olive oil.
  From about the first century BC onwards, towns and homes were laid out in the Roman manner.  By the first century AD, thoroughly Romanized, the province had an organized local gentry class.
  Simon Keay, whose “Recent Archaeological Work in Roman Iberia (1990-2002)” provides a very thorough overview of the Spanish provinces, commented: 

[l]arge amounts of stone, metal, pottery and other traded goods recovered from excavations and surveys graphically illustrate how completely the Hispaniae were integrated into the commercial currents of the Roman empire.  The analysis of shipwreck cargoes and excavations elsewhere in the Mediterranean are witness to the growing significance to local economies of wine, olive oil, fish sauce and other goods produced in Baetica, Lustiania and Tarraconensis throughout the first and second centuries A.D., and those products received in return.
 
Rome brought new cities and wealth as well as trade and work to many parts of the Spanish provinces.

Baetican olive oil merchants involved themselves with production, packaging and shipping; thus some, although not all, olive oil estates were organized with on-site amphorae production.  In Baetica, olives grew in the valleys along the Guadalquivir and Genil Rivers.  Such places were equally a good site for kilns because they provided clay and water for making the “packaging,” and because they provided access to the coastal ports to which the olive oil would be sent.  The economic arrangements governing olive oil production took a variety of forms, with land-owners and olive press owners allied in different ways. Likewise, in the case of the kilns for olive oil amphorae produced at Baetica, many arrangements were possible.  Some kilns were situated on estates and produced exclusively for their own crops; some produced amphorae for themselves and for neighboring estates; some kilns were on the estate, but independent, leasing their production facilities to many estate owners or middlemen involved in the purchase and transportation of olive oil. 
   In general, though, specialists were involved in each step. A clay egg was shaped on a wheel into a vessel and stamped. That vessel was fired and filled, then shipped, marked at the port, and distributed, re-shipped or sold.
  The industry is not completely understood in all its ramifications, but Baetican amphorae, sent at high volume to a demand market, exhibit noticeably more pictographic information than other kinds of amphorae.   

Guides, Loans & Laws 

Amphorae labeling and the risks it addressed should be set in the context of other approaches to risk management in the Roman empire.  Together, they comment on Roman assessment of risky actions.  The most obvious risk to shipping is the loss of a ship, and it appears that as shipping increased during the first two centuries, more ships were lost, with wrecks appearing at a rate “at least two to three times higher than the period which precedes it or that which it follows.”
  Shippers took out maritime loans to offset potential losses. In addition to these precautions, sailors and merchants wrote guides for other merchants and shippers about ports and goods.  And, as regards the sale of goods, legal precedents were established to mediate the problems of spoiled or mistaken goods that labels did not avert. 

Certainly, Roman shippers were responsive to seasonal changes across well-known routes.  For the long distance voyages to India, they sailed in July with favorable winds and returned in November when the winds had reversed.  Long before the extensive trade networks of the Roman Empire, the maritime loan was firmly established.  Adjudication of such loans is as old as the code of Hammurabi; his eighteenth century BC laws include guidelines for repaying the loss of a ship.
  A Hellenic marine loan contract comes to us through a case argued by Demosthenes in the fourth century BC: 

If the return cargo is brought safely to Athens, the borrowers are to pay the lenders the money due in accordance with this agreement within 20 days after they shall have arrived at Athens, without deduction save for such jettison as the passengers shall have made by common agreement, or for money paid to enemies, but without deduction for any other loss.  They shall deliver to the lenders all the goods offered as security to be under the latter’s absolute control until such time as they themselves have paid the money due in accordance with the agreement.

This brief description shows that goods were offered in exchange for repayment at the end of the voyage, and as the risks were high, the goods pledged might be equally valuable. During the Roman republic and empire, marine loans were called mutuum nauticum and were supplied to finance a single voyage or a round trip.   Their interest rates were higher than those charged for other kinds of loans, but if the ship was lost, the loan was likewise lost.
  Livy argued one such case, a case involving fraud.  “[T]wo men, who having with seventeen others taken a contract of supplying the Spanish armies, demanded insurance money from the state for some dilapidated ships carrying cargo without value, which had been scuttled en route.”
  The term for a marine loan, foenus nauticum, conveys the cultural onus against excessive usury: foenus means an illegal contract except in the case of the marine loan. 
  

On the risk of long-distance trading voyages, the Periplus Maris Erythraei is of special interest, as it was intended not only as a guide for seamen, but most particularly for merchants trading from Egypt to India. Written between AD 40 and 70 by an anonymous Egyptian Greek, it included information on the harbors along the Red Sea, the goods that were desired for each port, who the local ruler was and what his court typically bought, and those places where the merchant should be wary of the locals.  Here is a description of an early port on the run to India:

After about 800 stades comes another, very deep, bay near whose mouth, on the right, a great amount of sand has accumulated; under this, deeply buried, obsidian is found, a natural local creation in that spot alone.  The ruler of these regions, from the Moschopagoi to the rest of Barbaria, is Zôskalês, a stickler about his possessions and always holding out for getting more, but in other respects a fine person and well versed in reading and writing Greek.  In this area there is a market for: articles of clothing for the Babaroi, unused, the kind produced in Egypt, wraps from Arsinoe; colored abollai [cloaks] of printed fabric; linens; double-fringed items; numerous types of glass stones and also millefiori glass of the kind produced in Diospolis; brass, which they use for ornaments as well as for cutting up coins…wine of Laodicea and Italy, limited quantity; olive oil, limited quantity.  For the king, silverware and goldware fashioned in the local manner…

In this short passage, the author noted unusual natural features, such as obsidian, offered a warning or description of the ruler Zôskalês, with whom deals must be struck, and listed in specific detail the goods desired.  What was not recorded in the Periplus, of course, were trade secrets and proprietary information.  In fact, experiential knowledge about how to get “there” and come home perhaps distinguished one merchant from the rest.  The survey of goods and ports in the Periplus addressed three distinct kinds of risks:  first, the problem of taking the wrong goods to sell; second, the problem of running into hostile natives; and third, the problem of navigating unfamiliar coastlines. Lionel Casson, the most recent translator of the Periplus, mentions that the work is somewhat inaccurate as regards distance, a problem that may or may not be exacerbated by the modern uncertainties about the locations of these lost ports of call.  As a document from the period, the Periplus Maris Erythraei gives something of the merchant’s concepts of risky trade, of appropriate trading partners, and of distance management.  

Legal redress for business risk was well established, and the Digests of Justinian (particularly books 18 and 19) record solutions to sales and exchanges.
  A common problem was wine in the amphora going bad before sale.
    Because a wholesaler could take a serious loss from one such disastrous purchase, there was an official tasting – degustatio – to be sure that wine had not turned to vinegar and that both parties agreed that the wine was as it had been represented. Paterson mentions that “the wine had to be accepted before the first of January following the vintage.  This date is explicable, because some thirty days are assumed for the initial process of fermentation to be completed after which the dolia [large storage vessels] could be sealed.” 
  Sellers were liable to represent accurately what they were selling, or the buyer was not responsible.  In another common case, wine left to a legatee (but physically in the dolium) was also a problem of juridical interpretation. Wine in amphorae was considered portable, something that could be given in a will, in part because the price of each amphora was negligible.  A dolium was expensive and was considered part of the estate.
  Transfer and ownership were articulated in part through the labels on amphora and in part by placing goods in amphorae, ready for shipment.

Amphorae and Labels
Baetican olive oil, produced in volume for a known demand, needed to be shipped in local and relatively cheap containers. The containers themselves created some of the risks. Amphorae were first used by Phoenician shippers circa 3000 BC and by every subsequent Mediterranean trader until they were largely abandoned in the Arab world around AD 700.
 They were, in many senses, the perfect shipping container:  made of unburnished clay, roughly fired, running from 50-100 lbs empty, they were also inexpensive
 and produced on an as-needed basis at the vineyard or local pottery. Stamped, marked and loaded, they were sent on their way.  Upon arrival at the destination port, they could be sold individually or in groups.  In the end, they could be recycled as shipping containers, or broken up, or turned into “scrap paper” (ostraca) or other purposes –  walls, fences, terraces, drains, light holes, interment vessels, cement, or hard-packed flooring, to name just some of the many creative re-uses. 
  Amphorae had characteristic shapes and sizes that indicated the kind of goods contained within:  wine, olive oil, and fish sauce vessels are easily distinguished.  Produced in standard shapes and sizes, they formed the first containerized cargo system. 

From a practical point of view, amphorae needed to be carried up and down gangplanks, and thus they were constructed to be easily handled, either by one person who slung the amphora on his back or supported it on his shoulder, or by two people who supported a long pole between them, upon which hung the amphora by their handles. In general, the tendency was to reduce the size of the amphora to the largest that could be carried easily, while the weight of the clay was reduced to produce a sturdy – but not too bulky –shell.  An additional matter of practicality was the process of bottling and transportation.  As mentioned earlier, in the case of Baetican olive oil, amphorae were fired in kilns on the estate or very nearby.  

Although clay vessels are very useful for shipping in that they are disposable and reusable, as well as relatively easy to make and store, they do present problems. Without a large steelyard (scale), the buyer cannot quickly check the weight of each amphora to see that it is properly filled after it is sealed.  Moreover, it is impossible for the buyer to check that the volume of an amphora, when empty, is the standard volume. The vessel walls should not be unduly thick; the volume within should not be deceptively small. Of course, a buyer cannot see inside the clay package to ensure that the goods are not spoiled.  These are the risks that both shippers and buyers both faced. In response, there were at least four points at which information regarding the standardization and the quality of goods was added:  the size of the clay egg that made the amphora, the seal information, the process by which a titulus pictus was placed on the side and the stamp on the handle. 

The slave or laborer who shaped the “egg” used a standard size. Avner Raban’s brief but excellent article, “Jars and Standard Volume,” in Measuring and Weighing in Ancient Times, notes that the height and diameter of the egg would give a rough estimate of the volume of the finished amphora, and thus, these dimensions were specified by both Assyrian and Greek texts.
  In the first and second century of Roman rule, although amphorae came in a wide variety of sizes for a wide variety of uses, the amphora quadrantal was the term for the Roman wine amphora which held a standard measure of about 39 litres (41 quarts).  There was, on the Capitoline Hill in the temple of Jupiter, an amphora capitoline which set the standards for all others, in much the same way that the standard meter has been long held in Paris. The very term “amphora” became a measure term for ship size and for vineyard capacity/size. By Roman measure, the Dressel 20 held about 48 sextarii (a measure of volume) or 3 modii (a measure more typically used for dry goods).
  Figures of amphorae were also stamped on lead weights which were commonly used in the marketplace; so it is clear that the amphora was a natural and standardized symbol for weight.

The data in the titulus was that which merchants and in this case, the government, thought was most likely to ameliorate that which was of most concern.  The label recorded four general kinds of information.  (See Illustration 1).
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	Illustration 1  Amphora with tituli picti. From E. Rodriguez. Il Monte Testaccio:  Ambiente, storia, materiali (Rome: Edizioni Quasar, 1984) 176.


At the top (α), was the weight of the amphora when it was empty, that is, the weight of the clay.  Below was written the owner or shipper, marked (β).  Then, below that was listed the weight of the amphora when it was full (γ).  On the side, at (δ), varied information was written by Roman civil servants with red or black ink.  It included the recensitum, a “record of the financial district from which the amphora was exported; a consular date; the name of a ponderator or acceptor; the name or place of the kiln, and other elements whose meaning is still open to discussion.”
  Illustration 2, below, shows a titulus for an olive oil amphora. It weighed 92 librae (approx 69 lbs.) empty and 215 librae (approx. 161 lbs.) full. (One librae equaled about 12 ounces). It was probably shipped under Septimus Severus, as the “fisci rationis patrimoni” shows, to fulfill the needs of the public annona.  It came from the town of Astigi
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	Illustration 2  Second-century titulus.  José Remesal Rodríguez, “Baetican Olive Oil And The Roman Economy,” The Archaeology of Early Roman Baetica, eds. Simon Keay and Maria Belén (Portsmouth, Rhode Island:  Journal of Roman Archaeology, 1998): 191.  



Time, as indicated by a consular date, was included in the portion that references the taxing authority. Since consuls served for two years only, the production period was relatively specific.  Time was important; as mentioned previously, the shelf-life of olive oil is no more than three years.  The letter (ε) was used to mark any additional numerical information above the (δ) notations. 

One or both handles were stamped with the owner of the estate or the potter who produced the amphora.  Typical for olive oil was the stamp shown below, the ramus palmae.  There were stamps of “simple content” and stamps of “composed content,” as grouped by Peiro Berni Millet in “Amphora Epigraphy: Proposals for the Study of Stamp Contents” (1996).
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	Illustration 3   Ramus Palmae Stamp with PMOCVFIGEO, the stamp of the potter, CEIPAC no. 562


Simple content stamps always had at least one name, usually the workshop, then sometimes servi et liberti (slaves and freedmen’s) names. “The simplest comprise three letters, which represent the initials of the tria nomina of a free-born individual: some can be identified with members of the decurional class, the senatorial order, or even emperors.”
    More complex stamps had names in association, usually partners from the same family.  In this case, they sometimes indicated the relationship (father and son) and sometimes included the number of people in the association.  Relatives sometimes omitted their praenomen (given name) when they had different cognomina (surname, family name, nickname).  Following the name might also be the name of the workshop, represented by either a figlina (workshop) or an officina (workshop with associated mint) or a fundus (farm or estate).  In some cases, up to three stamps were used to capture and record this information.  In his research, José Remesal Rodríguez grouped together “families” of stamps by looking at the names of all stamps produced in the same place. He commented: “In this way it has sometimes been possible to distinguish members of the same family, at times spanning several generations.”
  Stamps record the names of owners, but they also record the names of the potters: “servile” names are indicated by the cognomen in the genitive or the nominative, followed by fecit (he made). Illustration 3, above, shows the stamp of a pottery and the ramus palmae.

The symbols most commonly associated with Dressel 20 are a branch (ramus palmae) or a right-facing dolphin (delphinus dextrorsum).  There are also more general stamps, among which porto is the most commonly found.  Porto was sometimes used instead of the potter’s name and the workshop names in the La Catria regions of Baetica. It is a term that has gathered some debate because it indicates a possible state re-organization of potteries or estates producing olive oil and amphorae.

The person who produced the stamp that would be impressed on clay was, in some cases, associated with the minting of coins. The workmanship on the letters and images is often of high quality and matches other official kinds of inscriptions. In other cases, the work is clumsily done, as if by a person with an imperfect grasp of lettering or spatial orientation.   In other words, the matter of stamping, which was one of the major control efforts, required literacy, but it was not invariably assigned to someone with a high degree of literacy.  If lost, a stamp could be made from reverse and inverse casts.
  Stamps were added before firing, so a consideration of the chain operatoire suggests that some of what was to be gathered as control information was known in advance. An indication of origin for the amphora or for the goods was expected and added as a first step.  Port and taxation information was added next.  Information about final owners or shipment lots, in the form of signs and symbols scratched on afterwards, was added last.

Numeracy & Literacy

A debate that animates the historiography of this period is the degree of literacy and numeracy in the Roman imperial world.  This question touches on the production, reading and use of the amphora label system.

Regarding literacy, the major publication is William Harris’s work Ancient Literacy (1989),
 in which he argues that no more than 5-10% of adults were literate in the Roman era.  A series of responses to Harris’s work were gathered in 1991 in Literacy and the Roman World.
  Of these writers, nearly all who cover the Roman period agree somewhat with Harris’s estimates, but most adduce evidence that literacy reached further than he supposed and that the network of literate and illiterate was tightly bound by the demands of living in a society which demanded written responses to the Roman bureaucracy.  For each writer, the distinction between literate and illiterate is important, because they argue that many semi-literate bi-lingual people relied on literate members of the community or pre-written models to fill out receipts, pay taxes, record deaths, sell property, and so on.  Keith Hopkins suggests that taxes, the army and courts of justice, each of which required responses to written documents, forced some growth in literacy.  “One reason for the growth of literacy was the confrontation of Roman subjects with Roman power.”
  Semi-literacy and numeracy was partially a matter of memorization and recognition. Village schools in Roman Egypt (where such ephemeral papyrus texts are best preserved) show that students were made to work out math problems and practice writing.
  Summing up the readership of Pompeiian parietal script,
 James L. Franklin argues that “for all the major varieties of inscriptions, the most important reading was visual, not literate.” 
 In other words, semi-literate people were likely to recognize heavily abbreviated words as symbols for which they had heard the fuller explanation spelled out by a literate friend or colleague.   Literacy in the army was especially required and desired.
  Ann Harrison Ellis also qualifies semi-literacy as an important part of the Roman empire, acquired by wives from husbands or by soldiers through joining the army or by apprentices and slaves through trade.  Many who did not know Greek letters were at least familiar with the Coptic letters, which were based on the Greek alphabet. She describes how literacy is acquired or not acquired by individuals:  “the degree of self-containment and isolation of their home community; their level of contact with urban centers and their proximity to them; the prevailing patterns of commercial interchanges they encountered; the frequency of written communication they maintained with the central government, and so forth.”
  

If the readers of amphorae were among the semi-literate, they can be expected to have understood, or at least be accustomed to understanding, the heavily abbreviated names of families that made up stamps.  They might have become numerate through the simple process of memorizing tables or by having spent some little time in a village school.  At the ports, to add the right inscription an official would have needed to subtract the weight of the empty amphora from the weight of the full amphora to get the weight/volume of the oil or wine inside. 

Readers of stamps might be sailors, navigatores, captains, and harbor masters.  Those concerned with tituli picti might be estate stewards, warehouse masters or the praefect of the annona.  If the stamper and reader shared enough knowledge, the reader might recognize geographic icons and name abbreviations as icons.  From the handle stamp alone, a reader could derive a date if he knew the consul and his time of office.  He might also recognize the geographic region of origin (if the icon-region association were known), and something about the quality of the produce through the reputation of the owners and the estate.  If the owners, for instance, tinkered with the standard size of the amphora, altered volumes or sizes, or had a bad harvest during a particular time, the amphora will not “tell,” but the name might very well suggest quality issues already known through social channels.  Trade certainly must have functioned as a stimulus to semi-literacy, and the amphora labels appear to bear out what historians have said about semi-literacy.


The Stamps and Tituli

The CEIPAC database, which is receiving information from past digs in an ongoing manner, currently catalogs 15,915 Dressel 20 amphora handle stamps.  Of these, 189 Dressel 20 Baetican olive oil amphorae handle fragments with name stamps are listed as being located specifically on Monte Testaccio.
  These do not have associated tituli.  These 183 fragments bear fifty two different stamp names.  Of the fifty two, there are eight stamps which have seven or more representatives.  These eight together make up 53% of the total 183.   The other 44 types each have 6 or fewer representative stamps, and they make up the other 47%.  There were an additional 30 double-stamped amphorae bearing the ramus palmae and the stamp PMOCVFIGEDO.  Another twelve fragments had the stamp FIGEDDPPAEF together with the ramus palmae.  What emerges, then, from this selection of fragments is a picture of a few larger potteries and many smaller potteries along the rivers of Baetica.  These together supplied the olive oil growers. 

	Stamp Name
	Number
	Percentage

	IICLM
	26
	13.7

	IICAMILIMILESSI
	17
	8.9

	FCAERAR
	13
	7.10

	FIGLASVLIEANESES
	11
	5.8

	CAMILISILVESTRI
	11
	5.8

	EXOFCBEL
	8
	4.2

	OPTATI
	8
	4.2

	VRSI
	7
	3.7


Table 1:  The eight Dressel 20 stamp names that appear at least seven times at Monte Testaccio (CEIPAC)

The stamps with associated tituli are less numerous.  While additions to the database are ongoing, dated material primarily covers what is most completely recorded, the excavation at Monte Testaccio in 1994.
  Recalling that the layers of Monte Testaccio were laid down in time, the dig represents a small slice of a particular period. In this group, of the 62 dated examples, there are 55 different stamp names.  The 11 undated examples add 9 additional stamp names for a total of 64 different estates or potteries. A few names appear more than once: CIALB (2), QFN (2), DATZCOL (2), FIGMAED (2), PORTO (2), DOMS (3), and QIAFS (5). Of these, DATZCOL and QIAFS appear at more than one date.  Again there emerges a picture of many small potteries, with a few that persist across generations.

Considering the labeling process across time, there are two interesting points to note about this data.  The first is that a weight for the full amphora is, as often as not, missing.  What has been described by archaeologists as a very important control mechanism is not recorded as clearly as might be expected.  (The term “desideratur,” appearing in the table many times, is a conservator’s mark that means the data is missing or erased.)
  It is possible that one of many amphorae were checked and marked in a shipment, but it seems that such information might appear more frequently. 

The other point to note is that there is a distinct difference in the amount of taxation data recorded between 149 and 161 AD.   Prior to this interval, the records are scanty, and in the 220s, the records are again scanty.  This influx suggests that a policy of recording more data was put into place at some port, or at several ports, because a problem needed to be solved.  Hispalis, Corduba and Astigi, the three towns that produced olive oil (each called a conventus), are represented in the taxation data.  At that point in Antoninus’s reign, it seems that it was particularly important to record the portion of the label which proved taxes had been paid.   When multiple operators respond to a request for more data, it stands to reason that the data has been demanded.  The new data could have been a response to a “clean-up your act” command, or a “let’s see what’s really happening at the ports” data-keeping project.   
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The tituli picti data in this chapter were primarily recorded in the time of Antoninus Pius (AD 138-161). He had the longest reign of any Roman emperor and ancient sources stress his love of peace and his personal rectitude.  Prior to becoming emperor, he had been a circuit court judge, a successful proconsul in Asia, and a member of the imperial council.  When Hadrian’s successor died, he was adopted and made the new heir.  Antoninus was an excellent choice. A stable personality, he was knowledgeable in law, ready to defend Rome’s borders, a lover of the countryside, a thoroughgoing traditionalist, and a generous contributor to city culture. He curbed excessive taxation of the provinces and used personal funds to support the annona during times of natural disaster.
  A glimpse of his juridical balance is found in a letter about a problem which he sent to the proconsul of Baetica:


The power of magistrates over their slaves ought to be inviolate….But it is in the interests of the masters that help against cruelty, starvation or a degrading injury should not be denied to those who make a just appeal.  Examine therefore the complaints of the household of Julius Sabinus…and if you discover that they have been treated more harshly than is proper, or have suffered a degrading injury, order that they be sold on the condition that they do not return to the ownership of their master.


Here, Antoninus appears to have given his attention to the details of a single household in the province of Baetica.   His answer may have been generated by a functionary, but it follows his known scope of interests.  He was not, perhaps, a man to neglect the matter of labeling a very important staple good.  The later labels, “Fisci rationis patrimony provicia Baetica,” represented the annona as it was carried out under Septimus Severus.  Severus appears to have required less in the way of taxation data, and it is in his reign that the porto (port) and porto populi (port of the people) stamps are found.

Roman Risk Response
Some kinds of risks are addressed by technique and technology – by having a longer sword, a better map, a better sail.  Others are addressed by observations collected over time – risk response systems – and still others, by legal convention.  Roman shipping employed all three.

Amphorae shapes and sizes varied, but not by as much as might be supposed from their widely scattered production sites.  Their very sameness testifies to a “working” market.  Weights and measures are a daily part of market life in any local market.  They are the basis of trust, the oil of the economy.  Weights and measures, along with calendrical year-names, the issue of coins, government-approved labels, and counting and writing systems are among the ways that a powerful center advertises and expresses its rule, “makes its mark,” and controls revenue extendind to the very periphery of its territory.   Amphorae are literally marked by, and make use of, all of these systems.  

A curious omission in the literature of this period and historiography is a detailed study of Roman labeling processes at the ports.  It must have been necessary to weigh amphora to know the weight empty and the weight full.  Weighing might have been done with a very large steelyard, also called a statera. While Roman weights are well-published, the act of weighing is not represented in monuments or discussed in contemporary literature.  In the Athenian Agora in the first and second century, amphorae and half-amphorae were cast as symbols on lead weights, as described by Mabel Lang and Margaret Crosby in their 1964 “Weights, Measures and Tokens.”
  For the purposes of this study, it would be interesting and helpful to know where, how and when such weighing might have been done.  That information – along with images – remains unpublished.  

In some ways, olive oil being so large a concern, its shipping may be a bit anomalous, insofar as only wine and grain were likely to be organized as efficiently, or with the same state-control systems and mechanisms.  These conclusions may represent shipping in the Roman empire in the way that a 74-gun frigate would represent the whole of the British fleet in 1798.  In truth, there were a good many smaller and less-well-regulated entities.

Regarding the interpretation of labels, Remesal Rodríguez wrote: “The amphora stamps on Dressel 20 are a complex system which is difficult for us to understand.  They were clearly understood in Baetica by those who used them, but this may not have been so in the many different parts of the empire to which the amphora were exported.”
  In other words, these tria nomia initials, which may function as icons, might have had a limited range in which they would serve as indicators of quality.  Most tituli picti served as a record for local tax officials that the appropriate taxes had been paid at a previous port; thus, it might be "re-read" in the (limited) way that a modern passport visa stamp is checked upon entry and exit. As regards time, however, if dating the goods was done by terms of consuls, a sharp steward would have to know lots of associations and at least a little of politics.  The porto populi stamp was used in conjunction with what has been called the demagogic Severian policy.  This stamp does not appear with a tria nomina;  instead, all other data were rejected in favor of a simple political tag.
 

Certainly tituli picti and handle stamps were used for multiple purposes:  handle stamps verified that the amphora were of standard size and value, specified production location, and suggested, along with the shape of the jar, the probable contents of the jar. A reader received multiple, but not precise, bits of information from the handle stamp. Perhaps an unstamped amphora, indicating neither provenance nor producer, was less "safe" than one produced by a known potter associated with a named farm-estate.  Amphorae were not governed by a system entirely devised by merchants.  Weight and volume were a government concern, and because merchants doubled as tax-collectors, the standards were applied to merchants. If the attempt to convert uncertainty into risk can be found from the standard categories of data, then producer, date and volume was of interest to the Romans.  In contrast to every other system examined by the dissertation, volume, rather than time, was the central and controlling concept.   The influx of data in the taxation part of the amphora label during Antoninus’s reign also comments on the kinds of risk his government needed to manage.  Perhaps his peaceful reign and his attentive method of governing trade allowed some freedom for merchants together with a more stringent requirement for careful reporting. 
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Table 2  Baetican Stamps and Associated Tituli from Monte Testaccio, CEIPAC database
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