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Introduction
Within the study of ancient economics, the Roman Empire stands out for its size, productivity, and sophistication.[footnoteRef:1] Since the work of Rostovtzeff and Finley extensive study has been undertaken to test the sophistication, scale, and productivity of several ancient Mediterranean economies.[footnoteRef:2] This ranges from Seleukid Asia to Ptolemaic Egypt but few have received as much attention as Rome during the Republican and the Imperial periods.[footnoteRef:3] Indeed, despite Finley arguing that ancient economies were rudimentary, recent work by Temin has shown the extent of integration in the Roman marketplace and further study by Scheidel and Frisen has sought to estimate the extent of Roman GDP.[footnoteRef:4] Indeed, work on the ancient Roman economy has been extensive enough to merit such volumes as The Cambridge Companion to the Roman Economy and the Cambridge Economic History of the Greco-Roman World.[footnoteRef:5] Into this stream of work, recent studies have highlighted the importance of Rome’s trade with the Indian Ocean in an attempt to obtain a wider understanding of ancient Roman economics.[footnoteRef:6] Despite this relatively recent development, the significance of this Indian Ocean trade, both for Rome and other ancient economics has been recognised for its potentially unique scale and diverse range of imports by modern scholars such as Morley.[footnoteRef:7] [1:  Mattingly 2010: 296; Temin 2012: 2; Scheidel and Frisen 2009: 62; Kay 2014: 1-2.  ]  [2:  Rostovtzeff 1957: XI; Finley 1973: 34; Temin 2012: 2; Scheidel and Frisen 2009: 62; Kay 2010: 1-2; Apphergis 2004: 1-2; Manning 2011: 296. ]  [3:  Kay 2014: 1-2. ]  [4:  Finely 1973: 155; Temin 2012: 5-6; Scheidel and Frisen 2009: 62. ]  [5:  Temin 2012: 2; Scheidel and Frisen 2009: 62. ]  [6:  Wilson 2015: 13; Mclaughlin 2010: 166-167; Fitzpatrick 2011: 28. ]  [7:  Morley 2007: 39; 42-43.] 

Nevertheless, as should be expected when considering such a potentially vital component of Rome’s economy modern scholarship contains numerous debates concerning its chronology, scale and impact.[footnoteRef:8] Despite some contentious debates, much recent work has valuably highlighted several fascinating socio-economic features of this trade such as, the wide-range of social groups which utilised Indian Ocean imports such as black pepper and also that a far greater range of cultural contact in a world often focussed around the Mediterranean existed.[footnoteRef:9] Despite this, several debates present themselves for further discussion, notably, the likely existence  a state policy to handle Indian Ocean commerce, the potential scale of trade and its relationship to the amount of revenue that the state acquired via taxation. Both remain debated.[footnoteRef:10] While any conclusions remain somewhat speculative, those regarding the financial revenue which the state derived from Indian Ocean trade could, if they are close to what some suggest, have had a profound impact on the Roman Empire.[footnoteRef:11] Indeed, for Mclaughlin, the financial impact of Rome’s Indian Ocean trade was the balance between stability and catastrophe with the effect of the Antonine plague being instrumental in the downfall of the empire. He argues this was a result of the subsequently drastic decline of trade incomes which were vital for military funding.[footnoteRef:12] [8:  Cobb 2015: 338-339; 2013: 136-137; Young 2001: 189; Mclaughlin 2010: 166; 173-174; 2014: 94; Gurruukal 2016: 297. ]  [9:  Cobb 2017; Fitzpatrick 2011: 28. ]  [10:  Young 2001: 181; 189; Ladds 2015: 14-15; Gurrakkal 2013: 183; Mcleister: 2011: 41; Wilson 2015: 23.  ]  [11:  Mclaughlin 2010: 172-173. ]  [12:  Mclaughlin 2010: 172-173.] 

Outside of these predictions it certainly seems reasonable to say that the Indian Ocean trade profoundly impacted the Roman Empire both socially, and economically with staggering estimates of its scale.[footnoteRef:13] Therefore, it is the purpose of this study to address several issues in more specific detail since, while they have been handled by growing numbers of academic studies they often form part of wider projects and often do not receive the focus which they necessitate given their fundamental role in many modern scholars conclusions. Indeed, some of these aspects are receiving more specific attention within upcoming volumes.[footnoteRef:14] This study will serve as a synthesis of many of the critiques put forward by modern scholars from which it may be possible to obtain a basic if by no means a detailed outline of the issues and evidence. To that end, this dissertation will attempt to assess the financial value of the Indian Ocean trade to the Roman state. [13:  Mclaughlin 2010: 164; Wilson 2015: 23; Sidebotham 2011: 217. ]  [14:  Wilson and Bowman 2017: 6-9; Cobb 2018: 3-14. ] 

This will be undertaken by first considering the evidence for a state driven policy concerning the Indian Ocean trade through comparison to a definition of what constitutes a policy. Secondly, the foremost ancient evidence from Pliny the Elder, Strabo, and the Muziris papyrus, which modern scholars frequently use to estimate the scale of trade, and thus, the state’s revenue will be evaluated. Moreover, while this dissertation does not seek a new estimate of state revenue it will attempt to determine which evidence should be accepted as the least problematic in making such estimations. Lastly, given that Millet rightly states that public finances were vital for any ancient state’s military and similarly to several recent studies, the evidence used for the scale of state revenue will be compared to military spending during the imperial period.[footnoteRef:15] However, unlike recent evaluations, only the basic pay of legionary infantry will be discussed since this avoids numerous issues which are encountered when trying to estimate the costs of the entire Roman army.[footnoteRef:16] The resulting conclusions will, it is hoped, highlight the need for an ever cautious approach to the evidence and modern scholarship’s use of it. Moreover, while it is unlikely to resolve fully the debates with which it deals it will perhaps encourage further analysis which will allow for the role of this trade network, vital to Rome both financially and socially, to progress and be better understood considering the current and ever-changing evidence. [15:  Millet 2009: 475; Mclaughlin 2014: 16; Speidel 2015: 105. ]  [16:  Mclaughlin 2014: 16; Rathbone 2007: 173. ] 



Chapter One: The Indian Ocean Trade and Imperial Roman State Policy
Since Finley, the extent to which Rome, or any ancient state, practiced policies in relation to trade and economics is questioned.[footnoteRef:17] Given the estimates for tax revenue in the case of the Indian Ocean trade, assessing to what degree Rome operated a continuous policy in relation to this commerce, would greatly assist in indicating its overall value to the state.[footnoteRef:18] However,  for modern scholars what constituted a ‘policy’ is disputed with  Nappo and Gurrukal arguing for state manipulation of Indian Ocean trade, whereas, Young and Ladds suggest that although the state sought to ensure profit from trade through taxation this did not constitute a policy.[footnoteRef:19] While explicit evidence is lacking an examination of potential motivations along with infrastructural and military projects in the region during the trade’s formation should be sufficient to highlight the presence of or, lack of a government policy. [17:  Finley 1973: 155; Tchernia 2016: 97-98; Nappo 2009: 71; 2015: 62-64; Wilson 2015: 13; Young 2011: 181; Speidel 2015: 86; Ladds 2015: 10-11. ]  [18:  Mclaughin 2010: 64; 2014: 14-15; Young 2001: 189. ]  [19:  Nappo 2009: 72-74; 2015: 56-58; Gurukkal 2013: 183; Young 2011: 181; Ladds 2015: 10-11.  ] 

To begin determining whether Rome practiced a state policy concerning Indian Ocean trade a definition of a policy should be provided. While it is rudimentary, an outline of the phrase should offer clarification. This may then be compared to the evidence to ascertain if the phrase is justifiably used by modern scholars in relation to Rome’s state interactions with the Indian Ocean, even if, it was not strictly conceived as a ‘policy’ in the modern sense in imperial Rome. Per the Oxford English Dictionary, a ‘policy’ is:
“A course or principle of action adopted or proposed by an organization or individual.”[footnoteRef:20] [20:  Oxford English Dictionary 2017.  ] 

While it must be cautioned that this definition is modern with potentially limited applicability, the flexibility of the phrase in considering both an “organisation or individual” would successfully encompass debates regarding the nature and functionality of the imperial Roman state.[footnoteRef:21] With this definition, it may be possible to determine if, considering the evidence, Rome practiced any form of state policy regarding Indian Ocean trade. Several factors, namely financial and social should be recognised as the foremost motivators for the state to seek to manage the trade. Moreover, there exists textual and archaeological information which may highlight the response of the Roman state to these motivators, and in contrast to the views of Young and Ladds, reveal a policy.[footnoteRef:22] [21:  Goodman 1997: 87. ]  [22:  Young 2001: 181; Ladds 2015: 10-11. ] 

Perhaps the primary motivation for the state in operating a policy concerning Indian Ocean commerce was prompted by the revenue from state taxation.[footnoteRef:23] Mcleister and Young rightly suggest that various of taxes applied to trade with the most lucrative being that recorded by the 2nd century AD text known as the Muziris papyrus which implies a 25% ‘tetrate’ on all goods coming into Red Sea ports.[footnoteRef:24] Given this high level of taxation, several estimates have been proposed by modern scholars regarding the amount of tax generated by Indian Ocean trade, with Mclaughlin, Wilson, and others arguing for revenues of 230-270 million sesterces and Young suggesting a figure of between 10-50 million sesterces per year.[footnoteRef:25] While the validity of these estimates will be considered in chapter 2 it is apparent that the ‘tetrate’ offered substantial incomes for the Roman state. Moreover, the financial significance of the trade is highlighted by Pliny’s statement that the trade cost Rome 50 million sesterces per year but returned one hundred times this value.[footnoteRef:26] While the reliability of his figures are rightly debated Pliny’s sentiment should be accepted due to his extensive knowledge of Roman society, thus supporting the proposition that Indian Ocean trade provided suitable financial incentives for a state policy.[footnoteRef:27] [23:  Wilson 2015: 13; Mclesiter 2011: 35-36; P.Vindob.G.40822.  ]  [24:  McMaster 2011: 44-46; Young 2011: 188; Mclaughlin 2014: 89; OGIS.674; P.Vindob.G.40822.  ]  [25:  Mclaughlin 2010: 164; Wilson 2015: 23; Young 2011:189. ]  [26:  Plin.NH.6.26.101.]  [27:  Cobb 2015: 190; Plin.NH.6.26.101; 12.41.84. ] 

Given the financial potential, it would seem logical that the state would practice some form of policy to encourage and protect trade.[footnoteRef:28] Such a view becomes apparent when contextualised within potential state expenditure during the imperial period and the low rate of provincial taxation. This is the case according to Strabo, whom, given his connections to Aelius Gallus was likely to have had some sense of tax returns, if not exact figures.[footnoteRef:29] Additionally, based on Caligula’s return of 20 years of taxes to a single province equalling to 100 million sesterces Mclaughlin estimates that a functioning province generated c.5 million sesterces in taxation yearly.[footnoteRef:30] While this would vary from province to province it indicates that returns were modest. Therefore, enforcing a policy to ensure revenue collection would appear to be a priority. However, while modern scholars agree that the Roman state sought to obtain the revenue from the tetrate Whittaker, Young and Ladds do not see this as sufficient to constitute a state policy.[footnoteRef:31] By contrast, under the definition presented in this study the Roman state’s focussed  efforts to ensure the collection of tax revenue from the Indian Ocean trade would constitute a policy.[footnoteRef:32] Furthermore, there appears to have been a second factor which prompted Rome to establish a policy in the Indian Ocean, this being the social demand for products obtained via trade.[footnoteRef:33] [28:  Fitzpatrick 2011: 42. ]  [29:  Duncan-Jones 1974: 30-31; Srabo.2.5.3; 4.5.3; Brill’s New Pauly 2017. ]  [30:  Suet.Cal.16; Mclaughlin 2014: 9. ]  [31:  Wilson 2015:13; Mclaughlin 2014: 15; 2010: 166-167; Fitzpatrick 2011: 33-35; Young 2011: 181; Whittaker 2004:167-168; McMaster 2011:39; Ladds 2015: 7; 10-11; Gurukkal 2013: 183. ]  [32:  Oxford English Dictionary 2017. ]  [33:  Gurukkal 2013: 183. ] 

Besides tax revenue, Indian Ocean trade brought in large quantities of goods which became, both widely spread and highly demanded during the imperial period, with several sources mentioning items such as pepper, ivory, frankincense and exotic animals.[footnoteRef:34] Given the range of items and their apparent cost, according to Pliny, earlier modern scholars such as Warmington described the Indian Ocean trade as that of luxuries to fuel elite demand.[footnoteRef:35] In contrast, recent scholarship by Sidebotham, Cobb, and Ladds rightly highlights that while the trade was comprised of high quantities of ‘luxurious’ goods, many were vital for day-to-day use within various contexts.[footnoteRef:36]  Based on this, Cobb righty suggests that how the goods were used would determine their status as luxury items.[footnoteRef:37] Indeed,  while Apicius and Plutarch demonstrate that pepper was used extensively in Roman cuisine, evidence from tablets found at Vindolanda testify that ½ a pound of pepper was required for 80 legionaries, thus, confirming pepper consumption across the social spectrum.[footnoteRef:38] [34:  Strabo.1.2.32; 16.4.4; Diod Sic.2.49.2; 3.42.5; 3.46.3; Plin.NH.8.29.71; 9.58.117; 12.30.51; Colemella. De Rustica.8.8.10; PME.39.   ]  [35:  Warmington 1928: 4; 40. ]  [36:  Sidebotham 1986: 14; Cobb 2013: 139; Ladds 2015: 94. ]  [37:  Cobb 2013: 137; 139; 2017.  ]  [38:  Apicius.1.1.1-2; 1.1-7; 2.2.1-9; 2.3.1; Plut.Mor.528a; T. Vindol.184. ] 

Given the demand for the products provided by trade, it would seem reasonable to suggest that social requirements to possess and utilise exotic goods for such instances as religious ceremonies or cooking would be another, if potentially secondary motivation, alongside finance, for the Roman state to operate a policy concerning Indian Ocean trade.[footnoteRef:39] On the other hand, as stated previously numerous scholars have advocated that no policy concerning Indian Ocean trade other than revenue collection existed.[footnoteRef:40] Moreover, Mcleister, in contrast, to Sidebotham, (who argues that the imperial family may have had personal financial interests) cautions that proof of the emperor’s involvement in the trade, is extremely limited.[footnoteRef:41] Nevertheless, it seems reasonable that some imperial involvement was likely. Despite the satiric context the character of Trimalchio perhaps best exemplifies the principle motivators and benefits for the state by operating a policy in the Indian Ocean: wealth and fulfilment of social demands.[footnoteRef:42] Given that Dunbabin likens Trimalchio’s behaviour to Nero’s this may be the case.[footnoteRef:43] [39:  Plin.NH.37.7.18; 12.42.19; Ov. Fasti.3.731-732; Apicius.1.1.1-2; 1.1-7; 2.2.1-9; 2.3.1; Plut.Mor.528a. ]  [40:  Young 2011: 181; Ladds 2015: 10-11. ]  [41:  Mcleister 2011: 31; ]  [42:  Pet.Sat.26-78; Dalby 2005:61.]  [43:  Dunbabin 2003:13.] 

Thus far it has been proposed that the foremost reasons for the Roman state to have operated a policy in relation to Indian Ocean trade were its financial potential and the social demand for imported products.[footnoteRef:44] However, despite their acknowledgement of these factors Young, Whittaker and Ladds deny that a policy existed, other than to promote trade, whereas, Sidebotham, Wilson, Gurrukal and  Spiedel oppose this view.[footnoteRef:45] To determine if a policy for promoting and protecting trade existed it is essential to consider the evidence, primarily for construction and military activity. [44:  Gurrukul 2013: 183. ]  [45:  Young 2001: 181; Whittaker 2004: 167-168; Ladds 2015: 10-11; Sidebotham 1986: 48; Wilson 2015: 13; Gurrukal 2013: 191-192; Speidel 2015: 86-88. ] 

Construction
While archaeological and literary evidence indicates earlier Ptolemaic use of maritime networks in the Red Sea was mostly to obtain elephants, it is in the period following Augustus conquest of Egypt in 31-30 BC that the trade began, and we start to see the formation of a state policy in relation to this activity.[footnoteRef:46] Despite the scarcity of evidence for Augustan era (31 BC – AD 14) construction to support Indian Ocean trade, some evidence does suggest that the state was already promoting the expansion of trade.[footnoteRef:47] In addition, Cobb has convincingly summarised the copious archaeological evidence suggesting Augustan era construction activity at several of the major ports.[footnoteRef:48] Moreover, the discovery of c.3 inscriptions dating to Augustus’ rule found along the road to Koptos during early archaeological work in the region further suggests that in this early period the state looked to actively promote the trade.[footnoteRef:49] Although Bodel correctly cautions a careful consideration of context when examining epigraphic evidence, the presence of such early, state-related material in the region would seem to contradict Young’s opinion that Rome’s government was uninterested in the trade.[footnoteRef:50] However, construction appears to have been limited in this period to several inscriptions and watering stations, which were potentially fortified.[footnoteRef:51] Although, these are themselves not insignificant and would indicate a state policy to promote the trade at this early date the scale of construction activity does not rival that of the rest of the 1st and 2nd centuries, with 17 Tiberian inscriptions discovered along the Koptos route.[footnoteRef:52] This is further confirmed with evidence for a major refortification of Red sea land routes during this period.[footnoteRef:53] [46:  Wilson 2015: 13-16; Sidebotham 2011: 39-53; Cobb 2016: 196-197; Strab.17.145; Aug. Res Gestae.5.27; Suet.Aug.18. ]  [47:  Sidebotham 1986: 55. ]  [48:  Cobb 2018: 13-15. ]  [49:  Sidebotham 1986: 55.  ]  [50:  Bodel 2001: 5; Young 2001:181. ]  [51:  Wilson 2015: 20; Sidebotham 1986: 64.]  [52:  Whittaker 2004: 164; Sidebotham 1986: 64. ]  [53:  Bran 2006: 61-71; Cobb 2015: 377.] 

It is under Tiberius (AD 14- 37) that the scale of the Indian Ocean trade, particularly regarding construction, which Sidebotham rightly, states was state driven due to the cost, began to increase.[footnoteRef:54] While the evidence from our sources is contradictory with Strabo and Pliny proposing different roles for the port of Berenike, Sidebotham seems correct in proposing that the port was refurbished under Tiberius to facilitate trade.[footnoteRef:55] Given that Pliny and possibly Strabo were not writing during the early part of Tiberius reign this is possible.[footnoteRef:56] Moreover, the increase in numismatic evidence at this time indicates both, commercial expansion and the need to enable construction at Berenike.[footnoteRef:57] Moreover, Wolter’s observation that Julio-Claudian coinage output was inconsistent, while not conclusive, adds weight to this suggestion.[footnoteRef:58]  Therefore, it appears that Young’s assertions that no regional activity need be linked to policy is incorrect.[footnoteRef:59] Moreover, while it is possible that evidence for state involvement may denote attempts to obtain revenue, as both Young and Whittaker suggest,  it seems unlikely that such extensive expenditure and logistical organisation would be undertaken without a state-driven objective, even one of financial attainment, thus constituting a policy.[footnoteRef:60] [54:  Sidebotham 1986: 48-51. ]  [55:  Strab.17.1.45; Plin.NH.6.26.103; Sidebotham 1986: 52. ]  [56:  Brill New Pauly 2017. ]  [57:  Sidebotham 1986: 53.  ]  [58:  Wolters 2009: 347.]  [59:  Young 2001: 181. ]  [60:  Young 2001:1 81; Whittaker 2004: 167-168; Oxford English Dictionary 2017. ] 

Following the construction of the reign of Tiberius and the Flavians, the next phase took place under Trajan (AD 98-117).[footnoteRef:61] While Trajan’s rule was marked by military expansion several building projects appear to have been completed to support Indian Ocean trade.[footnoteRef:62] These included a road in Nabatea and the renovation of a canal in Egypt.[footnoteRef:63] While De Romanis and Cooper have argued that its purpose was either for war or trade and Nappo has concluded that neither can be proven it seems reasonable to suggest that it served a dual function.[footnoteRef:64] Indeed, while Ladds supports the military view he sees the renovation as an important impetus for trade.[footnoteRef:65] Either way, such construction on a scale similar to that of the Tiberian period required state support and so may be seen as continuing a state policy of construction, to promote trade which appears to have been an objective since the late 1st BC.[footnoteRef:66] Further construction appears to have been undertaken by Hadrian (AD 117-138) with the via Hadriana in AD 130 which linked the ports of Myos Hormos and Berinike and also supplied the newly founded city of Antinopolis.[footnoteRef:67] This perhaps more than previous examples would appear to support Sidebotham’s suggestion that these and other major building projects in the region should be seen as connected to the Roman state and that, in opposition to Young, Whittaker, and Ladds, a consistent policy to promote trade in the Indian Ocean existed.[footnoteRef:68] [61:  Nappo 2015: 62-64; Bran 2006: 61-71; Cobb 2015: 377.]  [62:  Goodman 1997: 68; Nappo 2015: 62-64. ]  [63:  Nappo 2015: 62-64; Ptol.Geog.4.5; SB, VI.95.45. ]  [64:  De Romanis 1996: 71-95; Cooper 2009: 195-209: Nappo 2015: 64. ]  [65:  Ladds 2015: 13.]  [66:  Young 2001: 181; Whittaker 2004: 167-168; Ladds 2015: 10-11. ]  [67:  Ladds 2015: 13. ]  [68:  Sidebotham 1986: 51-52; ] 


Military
While there may initially be some validity to Ladds’ assertion that the Roman military only protected the trade, in response to the threat of raiders rather than in anticipation of them. The evidence nevertheless suggests extensive Roman military operations in the area from Augustus into late antiquity which appear to have focused on protecting trade.[footnoteRef:69] Similarly, to construction evidence for military activity in certain periods is limited. However, several sources refer to Gallus’ campaign in c. 25/26 BC, one being Strabo, a contemporary and friend.[footnoteRef:70] However, the campaign’s objectives are debated with Spidel advocating that Augustus sought to conquer the coasts of the Indian Ocean to expand trade.[footnoteRef:71] Alternately, Sidebotham argues that Augustus did not seek to control the lands linked to trade but rather to defeat raiders.[footnoteRef:72] Considering that Strabo, who accompanied Gallus to Egypt, states that the objectives were to subdue or negotiate with the people of Arabia it appears that, at least initially, conquest was the intention which may then have been modified to obtaining money as Sidebotham suggests.[footnoteRef:73] [69:  Ladds 2015: 16. ]  [70:  Strab.16.4.22; Res Gestae.5.26; Plin.NH.6.32.160; Josephus. AJ.15.317; Cassius Dio.29.3-8; Brill New Pauly 2017. ]  [71:  Speidel 2015: 97-99. ]  [72:  Sidebotham 1986: 122-123. ]  [73:  Strab.16.4.22; Sidebotham 1986: 121-123. ] 

Either way as with its building programme the Roman state operated a policy of protection relating to the Indian Ocean trade which demonstrates its importance. Nevertheless, while this was likely the fundamental policy Luttwak has successfully demonstrated that Roman military policy throughout the empire adapted to circumstance.[footnoteRef:74] Therefore, he highlights that while, under Augustus, the army was positioned to supress internal unrest and make tactical insertions into hostile territory with a poorly defined border, under the Flavians, these became marked with defences and infrastructure.[footnoteRef:75] Furthermore, Luttwak notes renovations of defences during this period across the empire in response to several threats.[footnoteRef:76] Indeed, this adaptation is highlighted in the context of the Indian Ocean with archaeological evidence of military refortification under the Flavians.[footnoteRef:77] [74:  Luttwak 2016: 17.  ]  [75:  Luttwak 2016: 17; 63. ]  [76:  Luttwak 2016: 67. ]  [77:  Bran 2006: 61-71; Cobb 2015: 377. ] 

Aside from Gallus expedition, the involvement of the military continued with evidence as early as AD 43-50 of c.36 troops being utilised to complete buildings in the ports facilitating Indian Ocean trade.[footnoteRef:78] Thus, while Ladds claims that the stationing of guards in the area need not be associated with state policy since they were placed there in response to raids, Sidebotham is correct to argue that the Roman military represented the hand of government throughout the imperial period.[footnoteRef:79] Similarly, Elliot correctly argues that the army was vital for the state to manage the empire and has charted it’s use in numerous civic operations.[footnoteRef:80] Therefore, to have evidence that the military was operating in multiple capacities from early on seems to contradict Ladds suggestion and further implies a state-sponsored policy to defend the trade.[footnoteRef:81] [78:  Sidebotham 1986: 65; Lesquier 1918: 40-55. ]  [79:  Sidebotham 1986: 77. ]  [80:  Elliot 2017: IX-X. ]  [81:  Ladds 2015: 16; Sidebotham 1986: 65; Wilson 2015: 20. ] 

Furthermore, some of the best evidence for the consistent presence of the military in the Indian Ocean comes from inscriptions found on the Farasan islands dating to the early 2nd century which clearly indicates troops operating on the islands.[footnoteRef:82] Since these inscriptions are fragmented, as per Bodel, there is a possibility that an inscription which Speidel interprets as referring to a prefect and soldiers on the island may be incorrect.[footnoteRef:83] However, in this instance, this seems unlikely given an inscription of AD 144 which seems to refer to a ‘praefectus’ or a military officer in control of the region akin to numerous others recorded across the empire.[footnoteRef:84] In contrast, while Nappo sees the AD 144 inscriptions as the first to mention military officers this seems unlikely considering Speidel’s reading of the inscription of AD 114-135, although it is possible that this office was not as formalised.[footnoteRef:85] In addition, the wide-scale renovation of military outposts noted under the Flavians, which Bran suggests, was in response to raids mentioned by Strabo supports, not only the presence of the military in the Indian Ocean trade but also its continued value. Furthermore, that adaptation was made to military policy to best account for its protection.[footnoteRef:86] [82:  Speiedel 2015: 89; Farasan, 1659. ]  [83:  Bodel 2001: 52; Speidel 2015:89.  ]  [84:  AE, 2005, 1638; 1639; Speidel 2015: 89-90. ]  [85:  Nappo 2015: 66-68; Speidel 2015: 89-90. ]  [86:  Cobb 2015: 337-338; Bran 2006: 196; Strab.Geog.17.1.53.] 

Considering this and the earlier evidence for government sanctioned military operations in relation to the Indian Ocean it seems that the state sought primarily to protect but occasionally to expand the trade throughout the 1st  to 3rd centuries AD.[footnoteRef:87] Furthermore, continued military action until AD 498 with the recapture of the island of Iotabe offers further evidence of a continuous policy.[footnoteRef:88] In contrast whilst Ladds sees the time between the loss of Iotabe in AD 473 and its recapture in AD 498 as evidence of the state’s lack of a policy the fact that it was reclaimed as late as the 6th century demonstrates the continued importance of the trade to the Roman state.[footnoteRef:89] [87:  Tchernia 2016:97-98. ]  [88:  Theoph.P.141.17. ]  [89:  Ladds 2015: 32. ] 

In conclusion, while modern scholars such as Young, Ladds, and Whittaker either deny the existence of an Indian Ocean trade policy or suggest that it was simply maximising revenue and did not constitute a policy, an examination of the evidence does not support this. Through utilising a definition of a policy and considering the relevant motivations for the Roman state regarding the Indian Ocean, namely, financial and social demands it seems reasonable to propose that a fundamental policy was in effect. When compared to the evidence for state activity in the region in the form of large-scale construction and continuous military operations it appears that the state sought, initially to encourage trade through constructing buildings to support infrastructure and then primarily to protect it using military force. Moreover, while the basic policy objectives seem to have remained the same periodical state construction likely helped to promote continued trade while changes in military operations demonstrate adaptation to changing circumstances. Thus, it may be suggested that the perceived importance of the trade, both financially in terms of taxable revenue and socially in regards its high-status products to the Roman state was a significant concern and one which warranted a policy for almost the duration of the Empire.[footnoteRef:90] [90:  Ladds 2015: 43.  ] 



Chapter Two: Quantifying the Indian Ocean Trade
Throughout the previous chapter, it was highlighted that considerable taxable revenue came from Indian Ocean trade and that this constituted one of the primary reasons for the state to peruse a policy in the region.[footnoteRef:91] On the other hand, it was noted that the amount of revenue, which the state obtained, has been debated by modern scholars.[footnoteRef:92] Higher estimates by Mclaughlin, Wilson, and Speidel propose returns of c.200-270 million sesterces per year with Sidebotham going so far as to imply that it was c.2 billion sesterces.[footnoteRef:93] In contrast Young and Mclesiter place yearly incomes at 10-50 million.[footnoteRef:94] Given that a policy functioned in the Indian Ocean it seems that trade revenue was not insubstantial. On the other hand, the debate has proliferated regarding the methods and approaches used by scholars to quantify state revenue.[footnoteRef:95] Therefore, this chapter will evaluate the relevant evidence which has formed the basis of this analysis, primarily references in Pliny the Elder, Strabo and the Muziris payrus.[footnoteRef:96] Furthermore, a brief discussion will consider the validity of quantifying trade from an archaeological perspective.[footnoteRef:97] While this analysis will not offer revised estimates of tax income it will look to determine which estimate would be the most reasonable to accept. This will further build an understanding of the value of the trade for the state begun in chapter one and will importantly, contextualise its financial value for a study of the expense of the Roman army in chapter three. [91:  Nappo 2009: 72-74; 2015: 56-58; Gurukkal 2013: 183; Wilson 2015: 13; Mclesiter 2011: 35-36; Plin.NH.6.26.101; 12.41.84.]  [92:  Mclaughlin 2010: 164; Wilson 2015: 23; Young 2011:189. ]  [93:  Mclaughlin 2010: 164; Wilson 2015: 23; Young 2011:189; Speidel 2015: 105; Sidebotham 2011:217. ]  [94:  Young 2011: 189; Mclesiter 2011: 41. ]  [95:  Mclaughlin 2010: 164; Wilson 2015: 23; Young 2011: 189; Speidel 2015: 105; Sidebotham 2011: 217. 
 Young 2011: 189; Mclesiter 2011: 41.]  [96:  Plin.NH.6.101; 12.84; Strab.2.5.12; P. Vindob.G 40822. ]  [97:  Wilson 2009: 213; Sealand 2014: 386. ] 

Firstly, it would be useful to outline the estimates for the tetrate, the relevant evidence used and crucially, the methodology used to obtain the result: 
	Scholar
	Estimate (HS)
	Sources
	Methodology
	Reference

	Mclaughlin
	250-270 million
	Muziris papyrus, Strabo
	Multiply Muziris papyrus value by Strabo’s 120 ships
	2010: 164

	Young
	10-50 million
	Pliny
	Depends on the interpretation of Pliny
	2001: 210

	Sidebotham
	c.2 billion
	Muziris papyrus

	Multiplies Muziris papyrus value by ship capacity
	2011: 217

	Speidel
	200 million
	Muziris papyrus,
Strabo
	Multiplies Muziris papyrus by Strabo’s 120 ships
	2015

	Mcleister
	25 million
	Pliny
	Divides Pliny’s figures by four
	2011: 41



Table 1: range of estimates and methods used to calculate the value of the tetrate.
From the table, it becomes clear that several views exist within modern scholarship regarding how financially valuable Indian Ocean trade was to the state. On the other hand, it also illustrates the variety of methods used to quantify trade. Therefore, in determining a figure for the value of the tetrate it becomes necessary to evaluate the respective evidence which comprises each valuation. These consist principally of figures taken from Pliny’s Natural History, ship figures from Strabo’s Geography and finally the fragmented Muziris papyrus.[footnoteRef:98] Given his frequency of use throughout modern scholarship, Pliny shall be considered first.[footnoteRef:99] [98:  Plin.NH.6.101; 12.84; Strab.2.5.12; P. Vindob.G 40822.]  [99:  Plin.NH.6.101; 12.84. ] 

Pliny the Elder (AD 23-AD 79)
The comments of Pliny the Elder in his Natural History are the most frequently referenced material used to quantify Indian Ocean trade.[footnoteRef:100] As a result, the context and content of his remarks have become a source of debate amongst modern scholars.[footnoteRef:101] While many such as Fitzpatrick, Cobb, Seland and to an extent Parker view his figures as dubious others such as Young and Mcleister take these figures as the exact extent of the trade and thus obtain the amount of tax revenue.[footnoteRef:102] [100:  Tomber 2012:31; Parker 2008: 183-184; Young 2001 :182; Mclaughlin 2010: 160; Mclesiter 2011: 41; Cobb 2015: 191; Sealand 2014: 386. ]  [101:  Fitzpatrick 2011: 31-32; Cobb 2015: 191; Sealand 2014: 386; Parker 2008: 187; Tomber 2012: 31; Parker 2008: 183-184; Young 2001: 182; Mclaughlin 2010: 160; Mclesiter 2011: 41.  ]  [102:  Fitzpatrick 2011: 31-32; Cobb 2015: 191; Sealand 2014: 386; Parker 2008: 187; Young 2011: 189; Mclesiter 2011: 41.] 

“And it will not be inappropriate to set out the entire route from Egypt, now that reliable information is available for the first time. It is an important topic, given that in no year does India drain off less than fifty million sesterces of our empire’s wealth, sending back goods to be sold amongst us at a hundred times the original cost.”[footnoteRef:103] [103:  Plin.NH.6.101, Parker (trans). ] 

While most modern scholars view this statement as displaying a genuine moral concern several see the figures quoted as authentic.[footnoteRef:104] Indeed, Mclaughlin argues that, given Pliny’s close connections with the emperor Vespasian, he was able to obtain specific trade figures and Young similarly advocates that Pliny’s statistics come from customs receipts.[footnoteRef:105] Additionally, while Parker questions the reliability of the passage he rightly highlights that these figures are perfectly possible in light of the Muziris papyrus and the yearly estimate of coinage production.[footnoteRef:106] On the other hand, Parker is correct to highlight the moral nature of Pliny’s work in light of his later statements concerning the Indian Ocean trade: [104:  Cobb 2015: 191; Parker 2008: 187; Fitzpatrick 2011: 31-32; Mclaughlin 2010: 160; Young 2001: 181-182; 189.  ]  [105:  Mclaughlin 2010: 160; Young 2001: 189.  ]  [106:  Parker 2008: 186-187. ] 

[bookmark: _Hlk497295997]“But the title ‘happy’ is still more appropriate to the Arabian Sea, for it is the source of the pearls which that country sends us. And by the lowest count India, China, and the Arabian Peninsula remove 100 million sesterces from our empire each year – that is what our luxuries and our women cost us. For what fraction of these, I ask you, now goes to the gods or too the underworld deities.”[footnoteRef:107] [107:  Plin.NH.12.84, Parker (trans). ] 

While Pliny’s comments, considering these passages are certainly highly moralistic it is apparent that Pliny served, both at the imperial court and as a procurator, (finance manager), across several provinces which potentially provided him a higher than average knowledge of imperial finances.[footnoteRef:108] Moreover, given the Muziris papyrus, the Koptos Tariff, and the Nikanor Archive it would appear that a substantial volume of records was created relating to the Indian Ocean trade, thus making Young’s suggestions of potential sources for Pliny more plausible.[footnoteRef:109] On the other hand, while Young argues for the reliability of  Pliny he is unsure what preciously his later figure refers to.[footnoteRef:110] He suggests that either this references the import value of the whole trade, just the value of the tetrate or the total cost of goods processed within the Empire.[footnoteRef:111] Thus, the tetrate may have been valued at between 10-50 million sesterces according to Young.[footnoteRef:112] While similar issues of interpretation are noted by Warmington, Young, along with Mcleister believe that the 100 million represents the whole trade, this places the tetrate at 25 million.[footnoteRef:113] Moreover, a crucial difference in translation indicates that the suggestion of 25 million is more likely since the translation from Parker (see above) excludes the word “imports” which Rackham includes in his reading of the text.[footnoteRef:114] Therefore, it seems that Pliny is specifically referring to the goods imported from the entire eastern trade, 25% of this being the value of the tetrate. Nevertheless, despite this reliance on Pliny’s possession of hypothetical documents, Goodman rightly highlights that imperial document keeping could be unreliable, due to the continuous movement of the court as is shown by Pliny the Younger’s correspondence with Trajan.[footnoteRef:115] Therefore, while this does not discount Young and Mclaughlin’s respective theories it should be remembered that Pliny’s figures are set in a particular context and the differing figures in the two quoted passages suggest that if Pliny is using some form of records then they may be confused.[footnoteRef:116] Moreover, the situation is further complicated by the apparent collection of the tetrate as goods in-kind, thus, these statements remain highly contentious.[footnoteRef:117] Nevertheless, Pliny’s 100 million figure, given his informed position in the imperial administration, may represent some of our best evidence to deduce a numerical estimate of the financial value of the tetrate. [108:  Plin.Ep.3.5.9; Brill New Pauly 2017. ]  [109:  P. Vindob.40822; OGIS 674; Tomber 2012: 24-25. ]  [110:  Young 2001: 210. ]  [111:  Young 2001: 210. ]  [112:  Young 2001: 210. ]  [113:  Warmington 1928: 257; Mcleister 2011: 41. ]  [114:  Plin.NH.12.84.]  [115:  Goodman 1997: 91: Plin.Letters.10.66. ]  [116:  Mclaughlin 2010: 160; Young 2001: 210; Plin.NH.6.101; 2.84.]  [117:  Cobb 2015: 190] 

Strabo (63 BC – AD 23)
The second piece of evidence which is significant in calculating the value of the Indian Ocean trade for the state comes from the late 1st century BC author Strabo who records the volume of Indian Ocean trade around 26 BC when he visited Egypt:
“The entrance of a Roman army into Arabia Felix under the command of my friend and companion Aelius Gallus, and the traffic of the Alexandrian merchants whose vessels pass up the Nile and Arabian Gulf7 to India have rendered us much better acquainted with these countries than our predecessors were. I was with Gallus at the time he was prefect of Egypt, and accompanied him as far as Syene and the frontiers of Ethiopia, and I found that about one hundred and twenty ships sail from Myos-hormos to India, although, in the time of the Ptolemies, scarcely any one would venture on this voyage and the commerce with the Indies.”[footnoteRef:118] [118:  Strab.2.5.12, Jones (trans). ] 

The figure of 120 ships, like Pliny’s statistics, have been central to modern scholarly calculations of the scale of the trade, however, it has also attracted substantial debate with Whittaker and Seland arguing that they are too extensive and Mclaughlin, Sidbotham, Speidel and De Romanis suggesting that they are likely correct.[footnoteRef:119] Since Strabo visited Egypt during the early development of the trade under Augustus there is, on the face of it, little direct cause to doubt his statement.[footnoteRef:120] On the other hand, Whittaker has argued that this figure must be incorrect since, when it is combined with the value of the Muziris papyrus and multiplied the volume of Indian Ocean goods coming into Rome would be to substantial for Roman markets.[footnoteRef:121] Whittaker supports this by arguing that a single 1,500  ton pepper ship would provide 1 pound for all of Rome and 20 such ships would do this for the whole Empire. Therefore, he argues that Strabo’s figure must be too high.[footnoteRef:122] Indeed, De Romanis rightly suggests that not all vessels were of equal size.[footnoteRef:123] In contrast to Whittaker, Mclaughlin highlights that given the level of consumption by the upper-class 1 pound per person was not substantial.[footnoteRef:124] Moreover, references to Nero burning the equivalent to a year of Arabian imports of incense may support this.[footnoteRef:125] [119:  Whittaker 2004: 164; Sealand 2014: 386; Mclaughlin 2010: 161; Sidebotham 2011: 216-217; Speidel 2015: 104-105. ]  [120:  Brill New Pauly 2017; Strab.2.5.12.  ]  [121:  Whittaker 2004: 171. ]  [122:  Whittaker 2004: 171. ]  [123:  De Romanis 2015: 139. ]  [124:  Mclaughlin 2014: 94. ]  [125:  Plin.NH.12.83. ] 

However, the potential issues with the figures and their use range from the commonality of cargos on the scale of the Muziris papyrus (see below), the size of the ships comprising the fleet of 120 and whether this scale of trade continued after Strabo.[footnoteRef:126] Despite this, the fact that Strabo seems to have spent from c.25-20 BC living in Alexandria where the tetrate was collected adds credibility to his figures.[footnoteRef:127] Nevertheless, Strabo does not explicitly state that he visited either Myos Hormos or indeed any of the other Egyptian ports from which ships sailed.[footnoteRef:128] Similarly to Pliny, it is unclear from what sources or documents he obtains his information and while he seems to have been close to Gallus it is unlikely that his statistical knowledge would be as extensive as Pliny’s.[footnoteRef:129] Regardless, Strabo’s figures are of immense value but should perhaps be seen in the context of the 1st century trade and should be cautiously applied to later traffic.[footnoteRef:130] [126:  Whittaker 2004: 71; Sidebotham 2011: 216; Rathbone 2000: 48.]  [127:  Brill New Pauly 2017. ]  [128:  Strab.2.5.12.]  [129:  Strab.2.5.12; Brill New Pauly 2017.  ]  [130:  Evers 2016: 8; Ladds 2015: 41. ] 

The Muziris Papyrus (c. AD 150)
The final piece of evidence frequently used to quantify Indian Ocean trade, known as the Muziris Papyrus, is rightly cited by De Romanis as the most important evidence ever published concerning the trade.[footnoteRef:131] As mentioned previously it dates to the 2nd century AD and is fragmentary.[footnoteRef:132] Vitally for this analysis, it preserves both references to the tetrate and the total value of the goods carried by ship returning from the Indian Ocean: the Hermapollon.[footnoteRef:133] The value of the goods recorded on the papyrus equals c.9 million sesterces.[footnoteRef:134] While Mclaughlin estimates that a further 1 million in gems should be added to this there is no reasonable evidence to support this.[footnoteRef:135] Therefore, it is this figure of 9 million which is most frequently cited by modern scholars such as Mclaughlin, Wilson, Speidel Guruukal, Sidebotham and De Romanis as the best indicator of the scale of Indian Ocean trade.[footnoteRef:136] Moreover, the majority of modern scholars in calculating their estimates of the trade’s value and indeed, the tetrate, multiply this figure by Strabo’s 120 ships to gauge an estimate of the yearly returns of trade (see table 1 above).[footnoteRef:137] [131:  De Romanis 2017: 369; P. Vindob.40822. ]  [132:  Rathbone 2000: 39. ]  [133:  P. Vindob.40822.]  [134:  P. Vindob.40822.]  [135:  Mclaughlin 2014: 94. ]  [136:  Mclaughlin 2010: 164; Wilson 2015: 23; Sidebotham 2011: 217; Speidel 2015: 104-105; Guruukkal 2013: 193; De Romanis 2012: 88. ]  [137:  Mclaughlin 2010: 164; Wilson 2015: 23; Speidel 2015: 104-105; Guruukkal 2013: 193. ] 

On the other hand, while this method is frequently accepted by some modern scholar’s others such as Rathbone, De Romanis and to a lesser extent, Whittaker and Sidbotham have rightly questioned the cargo’s typicality.[footnoteRef:138] Similarly to the evidence of Pliny and Strabo, this document deserves a comprehensive analysis, to evaluate to what extent it may be a typical cargo. Given its fragmentary condition, the text has undergone several reconstructions, recently by Casson, De Romanis, and Rathbone to determine its exact cargo.[footnoteRef:139] While this is not immediately problematic since the value of the overall load is preserved it does raise issues as to the tonnage of the ship used.[footnoteRef:140] Further, this raises questions about the typical size of the ships referenced by Strabo.[footnoteRef:141] Indeed, while Rathbone and Sibdebotham estimate a c.300 tonne ship, Sidebotham also correctly observes that the average Roman trading vessel would be c.75 tonnes.[footnoteRef:142] Again while this does not impact the value of the Muziris papyrus the amount that other ships could carry would potentially have a substantial impact on the scale of Indian Ocean trade.[footnoteRef:143] Moreover, while Sidebotham suggests that since the Muziris cargo only weighed 3.5 tonnes he proposes that a 75-ton ship would carry up to 7 equivalent cargo’s and in the case of larger ships even more.[footnoteRef:144] In contrast, the majority of modern scholars now believe that the papyrus represents the entire cargo.[footnoteRef:145] Moreover, given the risk of shipwreck, it seems unlikely that merchants would risk a c.147 million drachmae cargo on one ship.[footnoteRef:146] In addition, Cobb has made the pertinent observation that if Sidebotham were correct then the trade would be valued at c.17.64 billion sesterces, which, considering estimates Roman GDP of 9-20 billion may be too high.[footnoteRef:147] [138:  Whittaker 2004: 71; Sidebotham 2011: 216; Rathbone 2000: 48; De Romanis 2015: 139.]  [139:  De Romanis 2012: 77; Casson 1990: 195; Rathbone 2000: 39. ]  [140:  P. Vindob.40822.]  [141:  Strab.2.5.12.]  [142:  Rathbone 2000: 46; Sidebotham 2011: 216-217.]  [143:  Sidebotham 2011: 216-217.]  [144:  Sidebotham 2011: 216-217.]  [145:  De Romanis 2012: 77; Rathbone 2000: 46. ]  [146:  Goodman 1997: 144.  ]  [147:  Cobb 2015: 186; Scheidel and Frisen 2009: 62] 

Furthermore, reconstructions by De Romanis and Rathbone suggest that pepper was the primary cargo onboard the Hermopollon given that a huge proportion of the value of the cargo appears to have comprised products which are not preserved on the papyrus.[footnoteRef:148] Such a conclusion is supported by the Periplus which indicates that Muziris was known for its pepper exports.[footnoteRef:149] This suggests that the Hermapollon was potentially an exceptional vessel of 300 tons whose primary cargo was pepper.[footnoteRef:150] De Romanis similarly suggests that there were less than 12 ships of such size sailing each year.[footnoteRef:151] It, therefore, seems reasonable to suggest that not all ships were of equal size since it would depend upon the intended cargo. [148:  De Romanis 201:78; Rathbone 2000: 41. ]  [149:  Periplus.53-56. ]  [150:  Whittaker 2004: 71; Sidebotham 2011: 216; Rathbone 2000: 48; De Romanis: 78. ]  [151:  De Romanis 2015: 139. ] 

On the other hand, Mclaughlin highlights the poor quality of the handwriting on the document as evidence of the frequency of such cargos.[footnoteRef:152] In contrast, if we accept Rathbone’s analysis of the structure of financing Indian Ocean trade then the handwriting is explained as a poor copy of a ‘master loan’ drafted in Alexandria.[footnoteRef:153] Despite this, it is also possible that the clerk (assuming it was a professional) who drafted the document simply did not process immaculate literary ability.[footnoteRef:154] Moreover, in light of Strabo’s 120 ships and the possibility of a range of Egypto-Indian travel times proposed by Cobb, it seems unlikely that such documents were that frequent, thus giving the latter analysis more plausibility.[footnoteRef:155] Consequently, while modern scholars are right that this papyrus represents our best evidence for quantifying Indian Ocean trade its weaknesses and its context in light of the issues of other relevant sources must be taken into account.[footnoteRef:156] Nevertheless, while it may not represent a typical Indian Ocean cargo it still contributed c.2 million sesterces to the Roman state treasury and demonstrates that the trade could be of immense value, further justifying an economic policy.[footnoteRef:157] However, archaeology may also provide evidence which may assist in quantifying Indian Ocean trade. [152:  Mclaughlin 2014: 90. ]  [153:  Rathbone 2000: 41. ]  [154:  Harris 1989: 248; 258-259; McDonall 1996: 471.  ]  [155:  Strab.2.5.12; Cobb 2014: 107. ]  [156:  Guruukkal 2013: 186; De Romanis 2017: 369; Evers 2017: 97-109. ]  [157:  P. Vindob.40822. ] 

Archaeology
Archaeology arguably represents one of the most concrete ways to quantify trade in the ancient world.[footnoteRef:158] However, this approach inherently present issues which become significant in the context of Indian Ocean trade during the Roman period.[footnoteRef:159] Indeed, Seland rightly argues that the Indian Ocean trade cannot be reconstructed based on archaeological remains.[footnoteRef:160] This may be true since references in Pliny mention organic products such as spices and aromatics which Tomber cautions only survive archaeologically in areas such as Egypt.[footnoteRef:161] Indeed, while evidence of Roman-era peppercorns has surfaced within the archaeology of Europe and some 7.5 kg have been recovered from the port of Berinike this does not come close to representing the pepper which seems to have been imported.[footnoteRef:162] Moreover, numerous Indian Ocean trade products such as frankincense, malabothron, cinnamon, and nard do not appear to survive anything like as frequently as pepper in any archaeological context.[footnoteRef:163] On the other hand, modern scholars such as Wilson, building on the work of Parker, has attempted to use Roman shipwrecks to denote the relative scale of trade throughout the empire.[footnoteRef:164] While this method is valid in demonstrating trade fluctuations, Wilson rightly cautions that it brings us no closer to quantifying trade.[footnoteRef:165] [158:  Wilson 2009: 214.]  [159:  Wilson 2009: 214; Tomber 2012: 54.]  [160:  Sealand 2014: 369. ]  [161:  Tomber 2012: 54; Plin.NH.37.10.29; 21.81-82. ]  [162:  Sealand 2014: 382; De Romanis 2012: 78. ]  [163:  Tomber 2012: 55; P. Vindob.40822. ]  [164:  Wilson 2009: 219-227; Parker 1992: 16-22.  ]  [165:  Wilson 2009: 222-224; 245. ] 

Similarly, Cobb has recently sought to demonstrate the relatively high and low periods of Indian Ocean trade via the use of the numismatic and archaeological evidence which survives in India.[footnoteRef:166] However, in the same line as Wilson and Parker’s ship analysis while, this approach can greatly assist in demonstrating the trends of trade, both methods are unable to further a more concrete understanding of the scale of trade and thus, its economic value to the Roman state.[footnoteRef:167] Indeed, Wilson may be right to caution what while it is possible to quantify trade based on archaeology similarly to the trade in Italian wine to Gaul which requires a large quantity and a detailed scholarly understanding of the evidence.[footnoteRef:168] This is a position which may be some time away in the case of Indian Ocean trade. [166:  Cobb 2015: 388-389. ]  [167:  Sealand 2014: 386. ]  [168:  Wilson 2009: 244-245; Woolf 2000: 174-175. ] 

In conclusion, there exist several estimates for the revenue which the Roman state could derive from the Indian Ocean trade ranging from 10-270 million sesterces yearly. Each one of these estimates uses a variety of evidence to quantify trade, primarily textual and papyrological. While this chapter has not provided a fresh estimate of revenue it has sought to consider some of the issues surrounding the evidence which has been used and which few modern scholars fully acknowledge. In the case of Pliny’s figures, it has been noted that they are written in a highly moral context and moreover, may have been fictionalised to support the author's statements. In addition, the lack of clarity as to what aspect of trade they refer to and the potentially poor record keeping of the imperial bureaucratic system has been highlighted which may impact Pliny’s estimates. Conversely, the authors’ position within the imperial government and his financial knowledge as a distinguished procurator make his estimates some of the least problematic, if still debated sources in assessing the value of the trade for the Roman state. Secondly, the figure of 120 ships from Strabo has been shown to likely be reliable given his connection with Gallus and his stay in Egypt, however, it has been stressed that the applicability of these figures throughout much of antiquity should be subject to careful analysis.
Thirdly, the evidence offered by the Muziris papyrus has shown that while it demonstrates the magnitude of trade and thus, its monetary value for the state the fact that the document poses more questions than answers regarding volume must be considered. These include the typicality of ships equal to or more than 300 tonnes and the quality of the handwriting as an indicator of commonality when compared to the likely method of financing such trade voyages. Finally, the likelihood of quantifying the trade from an archaeological perspective was considered. However, given the often-organic nature of the imported items a large-scale evaluation is limited and while shipwrecks and numismatics were seen to assist in indicating the intensity of trade over time they were of little use in determining the overall value of the trade for the Roman state. Therefore, while any figure is hypothetical it would seem the most acceptable is that proposed by Young and Mclesiter’s use of Pliny. While Young’s 10 million is too low it may be safest to adopt Mcleister’s 25 million sesterces per year from the tetrate. This accounts for Rackham’s translation and for a range of travel times.


Chapter Three: Indian Ocean Trade and Military Expenditure
One of the most frequent ways in which modern scholars highlight the financial value of the Indian Ocean revenue for the state is by comparisons to the estimated cost of the Roman army.[footnoteRef:169] This has been argued notably by Mclaughlin who suggests that if the revenue was 250 million sesterces then this could pay for approximately one-third of military expenses.[footnoteRef:170] While this approach is valid, scholars have proposed a range of estimates for the cost of the army across the field of imperial history and sometimes only in specific locations.[footnoteRef:171] This complicates attempts to assess the translatable value of the tetrate since, although Mclaughlin offers 640 million sesterces for the cost of the army during the early empire, Rathbone suggests it cost over 100 million denarii (400 million sesterces) but excluding officers.[footnoteRef:172] Furthermore, he is right to highlight that many of these estimates exclude complications such as pay-grades for the officers, discharge payments, soldiers’ donatives and supplies.[footnoteRef:173] [169:  Mclaughlin 2014: 14-16; Speidel 2015: 105.]  [170:  Mclaughlin 2014: 14-16. ]  [171:  Rathbone 2000: 173-174; Bohec 2000: 213; Cherry 2007: 732; Herz 200: 315; Mclaughlin 2014: 16. ]  [172:  Mclaughlin 2014: 14-16; Rathbone 2000: 173-174. ]  [173:  Rathbone 2000: 173. ] 

Such considerations make holistic estimates for the cost of the army such as Mclaughlin suggests extremely problematic. This is further complicated by debates on the nature of payment for the Roman army, either in cash or in kind, given the deductions made for necessities and the fact that pay rates changed over time.[footnoteRef:174] To attempt to resolve these issues an approach similar to Wilson’s in relation to trade quantification via the selection of a small fraction of the total evidence and then seeking to gain a fuller understanding of this will be adopted.[footnoteRef:175] From this, it may be possible to compare our most likely numerical estimate for the scale of the trade from the analysis of Pliny which was detailed in chapter two.[footnoteRef:176] To accomplish this it is vital to narrow our focus to a  portion of the army during and a specific period. This will be basic legionary pay, excluding all officers, auxiliaries, equipment, and supplies. While this may not aid in determining the overall cost of the Roman army it will help to determine the hypothetical translation of potential state profits from Indian Ocean trade onto an example which might be studied with relative certainty and thus demonstrate the trade’s value. Given that a range of military pay increases is testified by our sources and debated by modern scholars such as Speidel and Alston this analysis will consider legionary pay prior to the increase of Domitian in c.AD 81-84.[footnoteRef:177] Incidentally, this not only puts the analysis within Cobb’s estimate for the high point of the trade in the first century AD but it also puts it within the best chronological range of our principle sources for both the trade (Pliny the Elder: AD 23-79) and for legionary pay (Tacitus: AD 55-120).[footnoteRef:178] [174:  Cherry 2007: 70; Tac.Agr.19; Ann.4.28; Hist.4.17; 5.25; Rathbone 2000: 171-172; RMR.75; 83; 99; 68-69; Speidel 1992: 92; RMR.69; Pollard 2010: 219; Alston 1994: 114; Suet.Dom.7.3; Dio.67.35.  ]  [175:  Wilson 2009: 213. ]  [176:  Pliny.NH.6.101; 12.84. ]  [177:  Speidel 1992: 92; RMR.69; Pollard 2010: 219; Alston 1994: 114; Suet.Dom.7.3; Dio.67.35.  ]  [178:  Cobb 2015: 338-339; Brill’s New Pauly 2017. ] 

Tacitus Figures
Although Rathbone, Pollard, Speidel and Alston accept Tacitus’ figures in the Annals which have been used to calculate basic legionary pay from Augustus until Domitian’s increase during the late first century methodologically it is still necessary, as with Pliny and Strabo in chapter two, to evaluate his reliability and connections to determine his statement’s validity.[footnoteRef:179] The principle piece of evidence used to assess the pay of legionary troops during the majority of the first century is in book one of Tacitus Annals during the  Panonian Revolt of AD 14: [179:  Rathbone 2000: 159; Speidel 1992: 88; 219; Alston 1994: 114; Tac.Ann.1.17. ] 

“Assuredly, military service itself is burdensome and unprofitable; ten ases a day is the value set on life and limb; out of this, clothing, arms, tents, as well as the mercy of centurions and exemptions from duty have to be purchased.”[footnoteRef:180] [180:  Tac.Ann.1.17. ] 

While Tacitus does not quote the yearly salary of the legionaries which he is discussing modern scholars multiply the figure of 10 ases a day by 360 days to estimate a salary of 900 sesterces or 225 denarii per legionary.[footnoteRef:181] Despite this logical approach to using this figure to calculate pay, their reliability, and indeed, the likelihood of Tacitus knowing the pay of a legionary may be questioned and so must be considered. This becomes particularly prevalent given the observations of Master and Benario that Tacitus, in both his Histories and the Annals are written almost poetically and to some extent, akin to artistic literature rather than serious history as is presented in book one of Thucydides.[footnoteRef:182] Indeed, Master goes further in suggesting that Tacitus, at least in the Histories is seeking to amuse his audience.[footnoteRef:183] Furthermore, Potter highlights that Tacitus rarely handles his sources efficiently or with a defined methodology.[footnoteRef:184] On the other hand, Benario also notes that the Annals were intended to chronicle the Julio-Claudian era rather than the more entertaining tone which Master suggests for the Histories.[footnoteRef:185] Furthermore, it becomes clear, both from Tacitus himself, but also from Pliny the Younger (descendent of Pliny the Elder), that he was well connected inside Rome but also with the governor of Britain Agricola, to whose daughter he was married.[footnoteRef:186] Therefore, given his imitate connection with one of Britain’s longest serving (AD 77-84) and most successful governors, this makes it likely that Tacitus could obtain figures for legionary pay. Moreover, while it should be noted that such figures may be affected by Domitian’s pay increase this connection may have allowed knowledge of the prior pay rates.[footnoteRef:187] On the other hand, Tacitus is attested to have had a very successful senatorial career himself which may be seen to bolster his reliability regarding these figures.[footnoteRef:188] Moreover, if Benario is correct in his suggestion that the mention of a Cornellius Tacitus by Pliny the Elder as a procurator in Gaul may be Tacitus’ father then it would link Tacitus to a strong heritage of imperial financial knowledge.[footnoteRef:189] [181:  Alston 1994: 114; Pollard 2010: 219; Rathbone 2000: 153; Speidel 1992: 88. ]  [182:  Master 2011: 88; Benario 2011: 116. ]  [183:  Master 2011: 88.]  [184:  Potter 2011: 138. ]  [185:  Benario 2011: 101; Master 2011: 88. ]  [186:  Plin.Ep.2.11.17; Tac.Ag.9.6. ]  [187:  Suet.Dom.7.3; Dio.67.35.   ]  [188:  Benario 2011: 101-102; Brill New Pauly 2017; OGIS 487. ]  [189:  Benario 2011: 101; Plin.NH.7.76. ] 

Moreover, as a successful senator who obtained the rank of consul, much of his literary work may have been supplemented by accessing senatorial records and he also appears to make use of a wide range of sources including Pliny the Elder as well as verbal testimony from fellow senators.[footnoteRef:190] Finally, it is noted by Egon and Thomas that Tacitus, in some instances is supported in his statements by non-literary evidence such as inscriptions.[footnoteRef:191] Since the instance referred to is a speech, something which, as early as Thucydides in the fifth century was used by writers  to display one’s own skills and views, this adds substantial credibility; not just to the reference on military pay but on the whole work.[footnoteRef:192] Therefore, if we accept the most likely conclusion that Tacitus’ figure of 10 ases per day is reliable and utilise the modern scholarly consensus then it seems secure to estimate the annual pay of a single legionary at c.900 sesterces up until Domitian’s increase in AD 81-84. [190:  Benario 2011: 104; Brill New Pauly 2017. ]  [191:  Brill’s New Pauly 2017; Tac.Ann.11.24; ILS 212. ]  [192:  Hornblower 2010: 32-36; Tac.Ann.11.24; ILS 212. ] 

To continue our assessment of the potential financial value of tetrate revenue from the Indian Ocean trade it becomes necessary to break down the approximate number of legionaries within a single legion and further, the entire army. Each soldiers’ pay may then be multiplied to obtain the basic salary of the foot soldiers of an entire legion which may be the safest comparison to make concerning the revenue of Indian Ocean trade and the military expenditure of the imperial period. Similarly, to legionary pay, the approximate number of basic foot soldiers within each legion is generally agreed upon by modern scholars at c.5,000.[footnoteRef:193] This did not change until the third century AD.[footnoteRef:194] [193:  Rankov 2007: 38; Pollard 2010: 209; Gilliver 189-190; Bohec 1994: 24; Goldsworthy 1996: 35. ]  [194:  Pollard 2010: 209. ] 

While Pollard has estimated that the number of troops could be 6,000 and Goldsworthy has stated that 5,000 was the average, for this analysis the number of troops will be set at the 5,120 suggested by Gilliver.[footnoteRef:195] This estimate is based on a legion comprised of 10 cohorts each made up of 6 centuries of 80 men.[footnoteRef:196] However, testimony from the later military writer Vegetius suggests that the first cohort of a legion was double strength and therefore comprised c.800 men.[footnoteRef:197] While Vegetius reliability has been questioned Gilliver’s observations that evidence for legionary camps supports a larger cohort suggests that in this instance Vegetius is correct in the size of a double strength cohort.[footnoteRef:198] [195:  Gilliver 2008: 189-190.]  [196:  Gilliver 2008: 189-190.]  [197:  Veg.2.6. ]  [198:  Angell 2017; Gilliver 2008: 189-190. ] 

However, since this analysis for simplicity and relative certainty is excluding all those of debated or higher pay then c.60 centurions, along with c.60 duplicarii, c.60 sesquiplicarii, c.60 optios and c.60 signifers will be deducted from a legion of 5,120 to give a total of 4,820 individual legionary infantry receiving the basic pay of 900 sesterces per year.[footnoteRef:199]  In terms of the number of legions that were deployed throughout the first century, we turn again to Tacitus.[footnoteRef:200] Following the battle of Actium in 31 BC, the army was reduced initially, according to Augustus’ Res Gestae from 300,000 men (c.60 legions) to just 28 c.140,000 men, this was further reduced to 25 legions (c.125,000 men) following the Varian disaster of AD 9.[footnoteRef:201] These 25 legions would remain largely unchanged until at least Cassius Dio’s reanalysis of their deployment in the third century AD.[footnoteRef:202] As a result, based on an army of 25 legions, each of 5,120 men, giving a total of c.128,000 legionary infantry minus c.7,500 officers this leaves a total of 120,500 legionary troops receiving the basic pay recorded by Tacitus.[footnoteRef:203] [199:  Rathbone 2007: 161; Phang 2001: 185; Bohec 1994: 25; Tac.Ann.1.17. ]  [200:  Tac.Ann.4.5. ]  [201:  Aug.Res. Ges.3.3; 28.2. ]  [202:  Dio.55.23.2-7. ]  [203:  Gilliver 2008: 189-190; Tac.Ann.1.17; 4.5. ] 

From this with 120,500 soldiers on a basic pay of 900 sesterces per year the minimum estimated yearly cost of the legionary infantry of the Roman army from AD 9 – AD 81 would be 108,450,000 sesterces. Although this omits the vast majority of the additional costs of maintaining the Roman army during the first century such as officers pay, additional supplies, recruitment and discharge expenditure it is perhaps a more sensible measure of the financial value of Indian Ocean trade than the figure proposed by Mclaughlin which comprises a wide range of difficult to discern costs.[footnoteRef:204] Additionally, it is worth noting that this estimate uses the absolute maximum strength of each unit comprising the individual legions and does not take account of a number of variables. Amongst these modern scholars such as Rathbone have estimated that c.120 men would retire from each legion yearly and that c.200 would need to be recruited as replacements.[footnoteRef:205] While Rathbone, states that the discharge reward was set at 3,000 denarii or 12,000 sesterces the sources which he references while mentioning discharge of legionaries does not refer to a specific figure.[footnoteRef:206] Nevertheless, the nature of his estimate is unlikely to be far wrong since the sources do tell us that money was given instead of land and so it was likely a comparatively substantial figure.[footnoteRef:207] Moreover, he also references a 25 denarii (100 sesterces) travel allowance for new recruits.[footnoteRef:208] However, Tacitus makes no mention of such a fee, although it is not unlikely.[footnoteRef:209] [204:  Mclaughlin 2014: 14-16. ]  [205:  Rathbone 2007: 162-163. ]  [206:  Rathbone 2007: 162-163; Cass Dio.54.25.5-6; Suet.Aug.49.2; Tac.Ann.1.17. ]  [207:  Cass Dio.54.25.5-6; Suet.Aug.49.2; Tac.Ann.1.17.]  [208:  Rathbone 2007: 162. ]  [209:  Tac.Hit.1.57. ] 

Nevertheless, if we accept his figures then it could have meant a further 1 million 440,000 in discharge fees and 12,000 in travel expenses per year. On the other hand, such rounded suggestions should not be included in such calculations given that Appian indicates that sometimes a unit (in this case the 6th legion) could drop as low as 20% of its theoretical strength of 5,120.[footnoteRef:210] Furthermore, Rankov and Goldsworthy are right to highlight that although legions had a theoretical strength this could often vary due to casualties or illness.[footnoteRef:211] From this, it seems that it is best not to factor in Rathbone’s figures or indeed, similar ones by Herz of 7,500-10,000 fresh troops being needed each year for an army of 30 legions.[footnoteRef:212] Indeed, in order to avoid uncertain hypothesis, it is perhaps best to estimate based on the infantry of 25 full strength legions (excluding officers) in order to obtain an absolute maximum in terms of individual salaries being paid out by the state each year. [210:  App. B.Civ.69.  ]  [211:  Rankov 2007: 38; Goldsworthy 1996: 38. ]  [212:  Herz 2008: 308. ] 

Based on this approach as stated above the figure derived comes to approximately 108 million 450,000 sesterces per year as the upper end of what the imperial state could have been paying for legionary salaries between AD 9 and AD 81. Therefore, if these figures are applied to the conclusions of chapter two in taking Pliny’s figures as the most reasonable, (if not unproblematic), numerical estimates of the revenue which the state derived from Indian Ocean trade then it allows for an approximate numerical valuation of the trade within imperial finances.[footnoteRef:213] Using Pliny as our best estimate and as per Mclesiter’s interpretation then the tetrate may have returned up to 25 million sesterces per year for the state treasury.[footnoteRef:214] If this 25 million is then put into the context of the cost of the pay of the legionary infantry of the Roman army then it was on the scale of paying the basic wage of almost one quarter of the infantry. This equated to c.28,000 men. [213:  Plin.NH.6.101; 12.84. ]  [214:  Young 2001: 189; Mcleister 2011: 41; Plin.NH.6.101; 12.84.] 

In conclusion, while modern scholars have highlighted the financial importance of the tetrate on Indian Ocean trade for the state by making a comparison to military expenses this is problematic due to numerous uncertainties and variables which could drastically affect estimates. Therefore, in a manner akin to that suggested by Wilson for determining the scale of trade, by focusing on sub-sets of data, a portion of the Roman army should be used as a comparison rather than the whole, thus, minimalizing the room for error. Therefore, the basic pay of the legionary infantry was used to provide an estimate for the cost of a major element of the military. Upon careful examination of our source for pay, namely, Tacitus it seems reasonable that he would have had access to figures for the pay of legionary infantry given his extensive imperial connections and personal experiences. This then allows for an anchor on which to base estimates of legionary infantry pay. In turn, the number of infantry (excluding alternate pay grades) was established and in turn multiplied by the number of legions during the first-third centuries AD to give a total of 109,800,000 sesterces as the yearly cost of the legionary infantry. When this estimate is compared to primarily the 25 million suggested on Mclesiter’s reading of Pliny for the revenue obtained by the state it is possible to provide a more stable contextualisation of the trade’s value than some estimates. This indicates that even if the trade was not as valuable as some estimates suggest it was nevertheless, a vital source of income which covered an enormous portion of the state’s basic outlay on the military at least prior to Domitian’s increase.





Conclusion
Throughout this study, several aspects of Rome’s Indian Ocean trade have been considered to attempt to gain a deeper understanding of the financial importance of the trade to the imperial Roman state. Despite extensive modern scholarly debate and discussion, numerous uncertainties remain and the extent to which the Roman state was even involved in the trade is still controversial. To attempt to further the progress of this evaluation of the relationship between the Roman state and the Indian Ocean trade this study has considered several areas:
1) Did the imperial Roman state practice any form of ‘policy’ in relation to the Indian Ocean trade? Does the evidence suggest this when seen in the context of a basic definition of a policy?
2) What is the evidence used by modern scholars to quantify Indian Ocean trade? To what extent can this evidence be relied upon and considering this what broad numerical range of state revenue should be accepted?
3) With an estimate of the state revenue determined what does this translate to for imperial finances? Given the comparisons with the Roman army by modern scholars how many soldiers could this potentially have paid for after considering the reliability of the evidence for pay?
In terms of the state operating a policy relating to the trade, on examination of the evidence it appears that two principle motivations likely encouraged this: financial revenue via the 25% tetrate on imported goods and the social demand for goods such as black pepper which was widely used. Although for Young and Ladds there was not state policy other than to maximise revenue from the tetrate under the definition of a policy used this would still constitute a policy. Additionally, it has been suggested based on evidence for large-scale, state-driven construction as well as the evidence for military activity in the region that the state appears was deeply involved and seems to have operated a policy throughout the Imperial period. Indeed, while it is likely that this policy was limited to promoting trade via semi-frequent construction and protection via strategically placed military forces it was, nevertheless, a distinct policy and suggests that likely for financial and social reasons the trade was a concern for the Roman state.
Regarding the revenue which was likely the state’s primary objective in Indian Ocean trade a large range of evidence including literary, papyrological and archaeological survives. However, the extent of the revenue from the tetrate has been heavily debated, resulting in multiple numerical estimates. While it was not the purpose of this chapter to provide new estimates of state revenue the range of evidence was evaluated to consider potential limitations which are often overlooked. Following this examination, it seems likely that, despite its moralistic context and the potential inaccuracy of the figures Pliny the Elder’s comments on the scale of the trade seem the most reliable given his high standing in the imperial government and his deep involvement with finance. In contrast, while Strabo’s figures for the number of vessels participating in the trade should not be rejected the applicability of these numbers outside of Strabo’s immediate chronological context must be cautioned. Furthermore, multiplying this figure with the Muziris papyrus by modern scholars is problematic since, while it is useful at giving us a concrete insight into the financial potential of the trade, the typicality of ships of that scale is questionable. Considering these limitations Pliny, the Elder’s figures should be adopted as a reasoned estimate of the scale of the tetrate revenue and is used to contextualise the trade within imperial finances. Although it should be noted that the meaning of these figures is debated, that proposed by Mcleister seems reasonable.
Finally, when highlighting the value of the tetrate for the Roman state frequent comparisons are made to military expenditure by modern scholars. However, several estimates exist for the cost of the Roman army during the imperial period with a range of unknowable costs such as veteran discharges per year making it difficult to make an estimate on which to compare trade. Therefore, an attempt was made to reduce these issues through calculating only the pay of the infantry of Rome’s legions between AD 9 – AD 81 and then excluding those whose pay grade varied. Upon considering the reliability of Tacitus who is our source for legionary pay and numbers during this period it was concluded that given his connections he can be relied upon. Based on this, it was concluded that basic legionary pay cost the Roman state almost 110 million sesterces yearly. Therefore, when Mcleister’s reading of Pliny as 25 million sesterces for the value the tetrate is compared it becomes apparent that the trade may have been able to pay the salary of nearly one quarter of Rome’s legionaries.
From this conclusion for the financial value of Indian Ocean trade when compared to a part of Rome’s expenditure, and in conjunction with an active and consistent policy, it appears that modern scholars are rightly justified to highlight the financial value of this trade for the Roman state. While its financial returns may not be as extensive as Mclaughlin, Wilson or Speidel suggest even the lower estimates of its value proposed by Mclesister and Young, based on Pliny when seen in the right context still made it a vital element of Rome’s state finances.

Appendix: Tables
	Modern Scholar
	Estimate (HS)
	Source(s)
	Methodology
	Reference(s)

	Mclaughlin
	250-270 million
	Muziris papyrus, Strabo
	Multiply Muziris papyrus value by Strabo’s 120 ships
	2010: 168
P. Vindob.8022.
Strab.Geog.2.5.12.

	Young
	10-50 million
	Pliny
	Depends on the interpretation of Pliny
	2001: 210
Plin.NH.12.84.

	Sidebotham
	c.2 billion
	Muziris papyrus

	Multiplies Muziris papyrus value by ship capacity
	2011: 217
P. Vindob.8022.

	Speidel
	200 million
	Muziris papyrus,
Strabo
	Multiplies Muziris papyrus by Strabo’s 120 ships
	2015
P. Vindob.8022.
Strab.Geog.2.5.12.

	Mcleister
	25 million
	Pliny
	Divides Pliny’s figures by four
	2011: 41
Plin.NH.12.84.


Table 1: Modern scholarly estimates for the value of the tetrate.

	Military Rank
	Pay Grade (HS)
	Number per Legion

	centurion
	c.13,500
	60 men

	duplicarrii
	c.1,800
	60 men

	Sesquiplicarii
	c.1,350
	60 men

	Optio
	c.1,800
	60 men

	signifier
	c.1,800
	60 men

	Legionnes
	900
	4,880 men


Table 2: division of pay grades within an Augustan era legion.

	Number of Legions (AD 9)
	Total Number of Legionaries
	Estimate of Total Basic Pay

	25 (Tac.Ann.3.4)
	122,000 men
	109 million 800,000



Table 3: Total number of legionary troops and the estimated cost of their basic pay in sesterces.
	The estimated value of the tetrate
	Basic Legionary Pay Per Year (Pre-AD 81)
	Estimated Number of Legionaries Paid For

	25 million sesterces (Mcleister 2011: 41
	900 sesterces (225 denarii)
(Tac.Ann.1.17.)
	c.28,000 (out of 122,000)


Table 4: Estimated number of legionaries which could be paid via the tetrate.
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