[bookmark: _GoBack]The probable reasons for the decline in interest in gold mining in the Eastern Desert of Egypt in the post-Ptolemaic Roman period.

Like in the Ptolemaic period, today the Eastern Desert of Egypt is seen as an overtly harsh, barren, and rocky landscape with little rainfall.[footnoteRef:1] Still, this region was the main source for many of the mineable resources of Egypt, primarily gold.[footnoteRef:2] It appears however, that the Roman empire neglected to exploit these mines to quite the same extent as the Ptolemies.[footnoteRef:3] It must be noted that this is particularly evident during the early Roman period, but like most things, the decrease in activity has fluxuations and periods of increase and decrease in both the Ptolemaic and Roman period.[footnoteRef:4] This is an important subject, as from a Ptolemaic scholarship perspective the drop in gold mining seems to contradict the Ptolemaic period’s affluence, and from a Roman scholarship perspective, the Ptolemaic gold mines seem relatively worthless.[footnoteRef:5] There are several possible reasons for this, and this investigation will be the primary purpose of this essay. It is most probable that while all of these issues contributed to the perceived drop in gold mining activity, the primary reasons were Rome’s access to more exploitable gold mines in other regions, and the Eastern Desert’s primary wealth being found in trade.[footnoteRef:6] Consequently, to conclude this, the main arguments are discussed and analysed in sequence.  [1:  Elbeih, S.F., Belal, A.A.B., and Zaghloul, E.S.A. 2011: 16-18]  [2:  Diod. 3.12; Castiglioni, Castiglioni, and Vercoutter 1995: 197-198; Klemm, and Klemm 2013: 12]  [3:  Faucher, and Redon 2015: 17; Sidebotham, Hense, and Nouwens 2008: 242]  [4:  Tomber, Wendrich, Harrell, Sidebotham, Bagnall, Cappers 2003: 49-50]  [5:  Klemm, and Klemm 2013: 12-20]  [6:  Ath. 5.201-203; Plin. N.H. 4.18, 4.34, 5.35, 6.12, 6.22, 6.35, 33.16] 

Firstly argued, is that the Ptolemaic gold mines may not have produced quite as much gold as Diodorus would have modern scholars believe.[footnoteRef:7] It is evident that although Diodorus is overestimating, it is highly likely that there was considerable gold.[footnoteRef:8] Secondly argued, is that the trade of goods going through the Easter Desert was more profitable for Rome, and provided more opportunities.[footnoteRef:9] This compelling argument has considerable merit, as while the gold mining declined, the trading often—although not always—thrived.[footnoteRef:10] Thirdly argued, is that the Romans and Ptolemies had entirely different economic focusses, and even if they valued gold equally, the Romans had better more centralised sources.[footnoteRef:11] In order to analyse these arguments appropriately, foremostly the sources must be addressed, which are primarily archaeological. Also, to ensure that this lack of interest was particularly directed to gold, this essay first examines briefly Rome’s interest in the many emerald and amethyst mines in the Eastern Desert.[footnoteRef:12] Then an assessment of the technology and general wealth of Egypt is assessed in order to understand the potential of the Ptolemaic mines going into the Roman period.[footnoteRef:13] [7:  Diod. 3.12; Klemm, and Klemm 2013: 288]  [8:  Castiglioni, Castiglioni, and Vercoutter 1995: 197-198; Klemm, and Klemm 2013: 12]  [9:  P.Flor. 1.3; P.Sakaon 22,24; W.Chr. 391; Bagnall 1993: 144-145]  [10:  Cobb 2015: 372-377; Cobb 2018: 3-4; Klemm, and Klemm 2013: 12, 288]  [11:  Plin. N.H. 4.18, 4.34, 5.35, 6.12, 6.22, 6.35, 33.16; Sidebotham 1986: 30]  [12:  Grundmann, and Morteani 2008: 169-170; Harrell 2012: 10; Shaw, and Jameson 1993: 84-86]  [13:  Diod. 3.12-14; Faucher 2018; Faucher, and Redon 2015: 17-19; Klemm, and Klemm 2013: 12-15; Klemm, Klemm, and Murr 2001: 656; Sidebotham, Hense, and Nouwens 2008: 243-245] 

Therefore, as Artemidorus shows, Gemstones were highly prized in the ancient world, being used to adorn jewellery to show status.[footnoteRef:14] An issue for the gemstone trade has always been the selling of synthetic stones. According to Jackson, the market for emeralds from the Eastern desert seems to have been a confusing one for Roman traders, as several fake emeralds have been found.[footnoteRef:15] This would have made a severe issue for emerald mining in the Eastern Desert if accurate. Yet, Jackson speculates that these are fake emeralds are from St. John’s Island, but gives no reasoning for this.[footnoteRef:16] While St. John’s Island is rich in peridot—the clear crystals of olivine—that have similar properties in appearance to emeralds, they are different stones and clearly not what Jackson is attempting to describe.[footnoteRef:17] In addition, Peridot was known in ancient times as a gem in its own right, and while it is conceivable that they could have been sold as fake emeralds to an unsuspecting buyer, it is more likely that they were sold as peridot.[footnoteRef:18]  [14:  Artem. 63-64]  [15:  Jackson 2002: 87]  [16:  Jackson 2002: 87]  [17:  Brooker, James, and Blundy 2004: 180; Jackson 2002: 87]  [18:  Jenkins, and Larsen 2004: 23] 

Interestingly, Jackson describes these fakes as being made from chloride.[footnoteRef:19] Chloride hydrate is used in the manufacture of Biron synthetic emeralds, but only as an agent to impart chromium—a crucial element in the characteristic hue of most emeralds—to uncoloured crystals.[footnoteRef:20] However, this process was only discovered in modern times, and as such could not have been manufactured in the ancient Eastern Desert.[footnoteRef:21] It is very likely that Jackson in fact means Chlorite, a green igneous rock that would be findable on the volcanic St. John’s Island, however it is unlikely such a different stone would be easily confused for emerald.[footnoteRef:22] Unfortunately, the nature of fake stones in antiquity is confused significantly by modern attempts to counterfeit ancient jewellery, and Jackson’s work has been affected by this problem.[footnoteRef:23] Therefore it seems unlikely that the Ptolemies and Romans had issues with a large scale production or trade of synthetic emeralds, and this would not have affected many merchants or buyers.[footnoteRef:24] Indeed, due to the heavy jardins in these emeralds, and their small, and fractured nature in this region, it is logical—as Grundmann and Morteani suggest—that the simplest fake Egyptian emeralds would have been commonly found Fluorite.[footnoteRef:25]   [19:  Jackson 2002: 87]  [20:  Kane, and Liddicoat Jr. 1985: 156]  [21:  Kane, and Liddicoat Jr. 1985: 160]  [22:  Brooker, James, and Blundy 2004: 179-180; Jackson 2002: 87; Grundmann, and Morteani 2008: 170-170]  [23:  Jackson 2002: 87; Ogden 1990: 1-2, 112-113]  [24:  Brooker, James, and Blundy 2004: 180; Jackson 2002: 87; Kane, Liddicoat Jr. 1985: 156]  [25:  Grundmann, and Morteani 2008: 169-170] 

Despite these issues surrounding emeralds, evidence from mines seems to show very consistent activity throughout antiquity.[footnoteRef:26] The relative quality of these emeralds in modern times has made exploitation unprofitable, however in ancient times when different techniques were employed—modern day faceting is highly hazardous when cutting the notoriously difficult emerald—these stones would have still been seen as valuable, as evidenced by their long period of extraction.[footnoteRef:27] They were also plentiful, as over 100 mines—although the conditions and scale of these mines vary heavily—have been discovered in one area dubbed ‘Cleopatra’s emerald mines’.[footnoteRef:28] It appears that these mines were exploited more extensively throughout the Roman period, which could suggest that the Romans had a high demand for these stones.[footnoteRef:29] In conjunction to this, while the evidence is unclear, it appears that the Ptolemies did not share this strong desire for these stones as much as the Romans, although they were considered ‘fashionable’ in both periods.[footnoteRef:30] Pliny indeed points out the strong lengths Roman people went to to display emeralds.[footnoteRef:31] They were so prominent in fact that they have been found in several examples of jewellery in Europe, showing their widespread nature in the empire.[footnoteRef:32] Unfortunately for the Romans, many of these mines would have fallen under the control of the Blemmyes around the fifth century CE.[footnoteRef:33] It is clear then, that the Romans valued, and continued investment into the emerald mines for as long as they were able to. [26:  Grundmann, and Morteani 2008: 169-170]  [27:  Grundmann, and Morteani 2008: 170]  [28:  Grundmann, and Morteani 1993: 27-39; Giuliani 2001: 20-24; MacAlister 1900: 537-549]  [29:  Sidebotham, and Zitterkopf 1995: 39]  [30:  Plin. N.H. 12.1; Harrell 2012: 9; Sidebotham, and Zitterkopf 1995: 39]  [31:  Plin. N.H. 12.1]  [32:  Aurisichio, Corami, Ehrman, Graziani, and Cesaro 2006: 732; Giuliani 2001: 20-24 ]  [33:  Procop. Pers. 1.19.28-33] 

When looking at amethyst mining, it is important to note that during both the Ptolemaic, and the Roman period, amethyst was one of the principal stones used in jewellery.[footnoteRef:34] The Eastern Desert possessed several of these mines for this ‘οίνπωòν’ stone, many of which date to the Roman period.[footnoteRef:35] These mines must have been highly worked, as even with them at the disposal of the Romans, amethyst was still imported in the second century CE from Ceylon.[footnoteRef:36] It is believed by Pliny that these stones were inferior to the more plentiful and clear stones from India.[footnoteRef:37] Therefore, while the evidence is scant, and consequently little can be asserted with certainty, it appears that amethyst was of relative importance to both the Ptolemies and the Romans, and although they were certainly mined in both periods, to what extent is impossible to determine without further archaeological investigation.[footnoteRef:38] [34:  Harrell 2012: 9]  [35:  Theophr. Lapi. 31; Harrell 2012: 10; Shaw, and Jameson 1993: 84-86]  [36:  Anon. Peripl. M. Ery. 61; Sidebotham 1986: 33]  [37:  Plin. N.H. 37.40]  [38:  Harrell 2012: 9-10; Shaw, and Jameson 1993: 84-86; Sidebotham 1986: 33] 

Ptolemaic Egypt is often seen as being a kingdom rich with gold, which is perhaps best exemplified by Theocritus’ poem.[footnoteRef:39] While Theocritus’ work is—as Hunter attests—designed to be propaganda portraying the Ptolemies as glorious rulers, the claims of their wealth of gold is seemingly concurrent with other ancient sources.[footnoteRef:40] However, this testimony should be heavily criticised as the propaganda that it is, and when Theocritus says ‘ὄλβῳ μὲν πάντάς κε καταβρίθοι βασιλῆας: τόσσον ἐπ᾽ ἆμαρ ἕκαστον ἐς ἀφνεὸν ἔρχεται οἶκον πάντοθε’, it can be clearly dismissed as being absurd.[footnoteRef:41] [39:  Ath. 5.201-203, Colburn 2019]  [40:  Ath. 5.201-203; Diod. 3.12; Theoc. Id. 17.73-130]  [41:  Theoc. Id. 17.95-97] 

It is often assumed that this wealth flowed from the plentiful—yet brutal—mines located in the Eastern Desert.[footnoteRef:42] Klemm and Klemm state that the output of gold from the mines in the southern Eastern Desert was relatively high, and this is the most prominent location for gold in Egypt.[footnoteRef:43]  This is due to the archaeological evidence from the sites, and while much of the archaeological evidence in this region has been damaged by modern exploitation, the ancient gold mines appear to be of considerable size.[footnoteRef:44] Large settlements like Berenike Panchrysia seem to have been active throughout antiquity, but specific evidence from the Ptolemaic period suggests an organised, large, and consistent extraction and smelting process.[footnoteRef:45] However, even in prehistory it is clear that humans settled in and near this area for the purposes of extracting precious minerals from the ground.[footnoteRef:46] Therefore when the Lagidae took over Upper Egypt and much of the Eastern Desert in the late 4th century BCE, not only were there established mining traditions and facilities, but possibly also large proportions of deposits that had been depleted.[footnoteRef:47] It is however, extremely difficult to determine the precise activity of these mines in any period, partially due to a lack of excavation.[footnoteRef:48] [42:  Diod. 3.12]  [43:  Faucher, and Redon 2015: 17; Klemm, and Klemm 2013: 12-13]  [44:  Klemm, and Klemm 2013: 2, 12-13]  [45:  Castiglioni, Castiglioni, and Vercoutter 1995: 197-198]  [46:  Sidebotham, Hense, and Nouwens 2008: 2-3]  [47:  Sidebotham, Hense, and Nouwens 2008: 2-3, 15-16]  [48:  Faucher 2018] 

On the technological developments of the Ptolemaic gold mines, the Eastern Desert was a unique situation. It is imperative for deep mines that there is sufficient drainage in place, and fortunately this region is exceptionally arid, which means these gold mines faced less drainage than usual.[footnoteRef:49] The understanding of how deposits form in the earth is limited in the ancient world, as Plato shows some knowledge of the formation, but is confused in some ways.[footnoteRef:50] When looking at the Ptolemaic gold mines, it is important to understand the probable workforce. Treister concurs with Diodorus’ account that they were primarily prisoners, both domestic and of war.[footnoteRef:51] There is little evidence to suggest this is not the case, although over such a vast enterprise it is likely that exceptions were present.[footnoteRef:52] Fortuitously, Diodorus provides a detailed account of the mining conditions in Egypt.[footnoteRef:53] The strongest laborers use hammers to break up the quartz veins, and younger boys carry the rocks to the surface.[footnoteRef:54] The rock is first fired to break it down into manageable pieces, and then further crushed using pestles before finally being put into a mill to reach the consistency of flour.[footnoteRef:55] It is at this point where skilled laborers are required to extract and purify the gold dust.[footnoteRef:56] This cost effective and relatively simple method therefore offers high rewards for the owners, and with the addition of Greek milling stone technologies, it is clear that the Ptolemies made efforts to improve and refine this process, and they succeeded significantly.[footnoteRef:57] [49:  Healy 1978: 93]  [50:  Plat. Tim. 59b]  [51:  Diod. 3.12; Treister 1996: 379-380]  [52:  Diod. 3.12-14; Faucher 2018; Klemm, Klemm, and Murr 2001: 643]  [53:  Diod. 3.12-14]  [54:  Diod. 3.12; Faucher 2018]  [55:  Diod. 3.12-14; Faucher 2018; Klemm, Klemm, and Murr 2001: 648-450]  [56:  Diod. 3.14 Faucher 2018]  [57:  Diod. 3.12-14; Faucher 2018; Faucher, and Redon 2015: 17-19; Klemm, and Klemm 2013: 12-15; Klemm, Klemm, and Murr 2001: 656; Sidebotham, Hense, and Nouwens 2008: 243-245] 

Nevertheless, it appears that despite the multitude of gold mines that can be seen in Talbert’s atlas, the amount of gold produced may have been of insufficient influx for the Ptolemaic kingdom’s needs.[footnoteRef:58] This is a potential reason why the lack of investment in mining is seen in the early Roman Egypt.[footnoteRef:59] Ptolemy the second was able to monopolise on coinage in Egypt, but this caused significant confusion, and a letter found shows a person believing that gold must be imported to Egypt to keep up the necessary amount of coinage that the monopoly required.[footnoteRef:60] It is worth noting that the gold coinage of Egypt at this period is likely a result of not only affluence, but also a lack of silver deposits at the disposal of the Ptolemaic rulers, and therefore may not be quite as prestigious as some other kingdoms minting with gold this early.[footnoteRef:61] While such a large overhaul of maintained coinage as mentioned would have required extremely larger quantities of gold, it does show that these mines had their limits.[footnoteRef:62] However, this assessment seems incorrect, as Treister shows, this opinion does not take into account the protectionist and lucrative policy that Ptolemy II was attempting.[footnoteRef:63] It is likely that the reason for this exclusion of foreign coins was to stockpile gold, as the local currency would be lighter, and therefore the Ptolemies would increase their treasury without much effort or labour required.[footnoteRef:64] However, due to this requiring little effort and being another form of revenue for the state, this does not attest to the lack of gold of the Ptolemaic mines, as they would not be affected by this, and another source of wealth does not imply a lack of wealth in other areas.[footnoteRef:65] Nevertheless, this perceived lack of gold may be accurate, as the Ptolemaic period’s gold extraction is focussed in a smaller region that earlier periods; the Ptolemies did not seem to mine for substantial amounts of gold outside of the Central Eastern Desert region.[footnoteRef:66]  [58:  Talbert 2000: 75-80]  [59:  Faucher, and Redon 2015: 17]  [60:  P. Cairo Zen. 59.021; Sel. Pap. 2.409; BD 102; Bagnall 1976: 176; Will 1979: 175-179; Orrieux 1983: 28-40]  [61:  Burkhalter 1979: 70; Treister 1996: 356]  [62:  P. Cairo Zen. 59.021; Sel. Pap. 2.409; BD 102]  [63:  P. Cairo Zen. 59.021; Sel. Pap. 2.409; BD 102; Treister 1996: 380-381; Bagnall 1976: 176; Will 1979: 175-179; Orrieux 1983: 28-40]  [64:  P. Cairo Zen. 59.021; Sel. Pap. 2.409; BD 102; Treister 1996: 380-381]  [65:  P. Cairo Zen. 59.021; Sel. Pap. 2.409; BD 102; Treister 1996: 380-381]  [66:  Klemm, and Klemm 2013: 12] 

Nonetheless, Diodorus’ account of the Eastern Desert region is that it not only contains many mines, of which Klemm and Klemm agree, but also that they are also highly rich in gold.[footnoteRef:67] Particularly rich gold veins—in a modern sense—have yields of only around one ounce per ton.[footnoteRef:68] Supposing that Diodorus’ testament is somewhat accurate and the amount of gold in these quartz deposits is similar to this ratio, and despite the Ptolemaic technical advancements, it would be impossible to extract the full amount of gold from the tailings at this time, making even larger deposits have relatively low yields.[footnoteRef:69] This, combined with the most obvious and accessible quartz veins already having been extracted, it is unlikely that the Eastern Desert possessed the bountiful gold deposits that Diodorus alludes to during the Ptolemaic period.[footnoteRef:70] It is worth noting that while Diodorus’ account does provide useful details about extraction, it is worthwhile to compare this insinuation of wealth to his enormous figures for the Pangaion mines of Philip II.[footnoteRef:71] While Diodorus is relying on Agatharchides’ work heavily, it is unclear whether or not Diodorus added this detail, or Agatharchides included it in his original work.[footnoteRef:72]  [67:  Diod. 3.12; Klemm, and Klemm 2013: 288 ]  [68:  Diod. 3.12; Klemm, and Klemm 2013: 2]  [69:  Klemm, and Klemm 2013: 2]  [70:  Diod. 3.12; Klemm, and Klemm 2013: 2, 288]  [71:  Diod. 3.12, 16.9]  [72:  Agath. 5.22 Diod. 3.12] 

It appears that Diodorus is keen to bolster the figures for important mining locations, and therefore his evaluation of the Eastern Desert should be disregarded in light of the archaeological evidence, which suggests these mines possessing less importance.[footnoteRef:73] Still, one site—Bir Umm Fawakhir—in the Eastern Desert is the richest gold mine in Egypt, still producing gold in the twentieth century, which is evidence that Eastern Desert had not in the Ptolemaic period depleted its gold deposits, and they were of significant size.[footnoteRef:74] Although the archaeology of this site shows that its use in antiquity was significant, with the technological knowledge of the time—and the difficult hard granite of the area—this mine probably still does not fit the definition of Diodorus’ ‘μεγάλα χρυσοῦ’.[footnoteRef:75] Also, on the note of the ‘μέταλλα πολλὰ’, in modern times it seems that these gold deposits in Bir Umm Fawakhir are a rarity, and this seems synchronized with what the archaeological evidence for the mines in antiquity suggests.[footnoteRef:76] Considering these diverging sources, the archaeological evidence, and the hypothesis that ancient authors  put forward by Burkhalter that they probably conflated the mines of Ethiopia with the mines of Egypt, suggests that Egypt likely possessed significantly less gold than is often assumed.[footnoteRef:77] This potential lack of serious production of gold in the Ptolemaic period may be the reason the Romans did not invest heavily in the mining facilities of this region.[footnoteRef:78] However, this argument is extremely hampered by the Roman’s capture of Cleopatra’s treasury which was reputedly enormous.[footnoteRef:79] [73:  Diod. 3.12; Klemm, and Klemm 2013: 2, 288]  [74:  Meyer, Earl, Omar, and Smither 2003: 14-15]  [75:  Diod 3.12; Meyer, Earl, Omar, and Smither 2003: 14-18, 28-30]  [76:  Klemm, and Klemm 2013: 288, 291; Meyer, Earl, Omar, and Smither 2003: 29]  [77:  Burkhalter 1979: 70]  [78:  Klemm, and Klemm 2013: 288]  [79:  Faucher 2018] 

Moreover, the sheer quantities of gold that the Egyptians were shown to possess in sources like Diodorus and Athenaeus seem to imply otherwise, and it could simply be that the writer of this papyrus letter had little to know understanding of Egypt’s mines or gold supplies.[footnoteRef:80] This seems likely, as the procession of Ptolemy as described by both Athenaeus and Callixinus shows that the Ptolemies must have had access to incredible sources of gold, as Diodorus suggests the mines provide.[footnoteRef:81] Yet, Athenaeus suggests another source of this gold which was neither from mining nor from ‘Περσῶν καὶ Βαβυλῶνος’, but crucially, it came from the ‘Νεῖλος’.[footnoteRef:82] [80:  P. Cairo Zen. 59.021; Sel. Pap. 2.409; BD 102; Ath. 5.201-203; Diod. 3.12 ]  [81:  Ath. 201-203; Callix. FGrH. 627 F. 2; Diod. 3.12]  [82:  Ath. 5.201-203] 

This raises the notion that the majority of Egypt’s gold under the reign of the Ptolemies was gained primarily via the trade of goods, and not directly from the mines.[footnoteRef:83] This is another principal argument to explain Rome’s lack of interest in the mines; the trade routes were more profitable.[footnoteRef:84] Afterall, Egypt is renowned for its historical trading, and with an enormous trading hub like the capital of Alexandria, it is conceivable that this is the case.[footnoteRef:85] Afterall, there is a plethora of different commodities that were traded via the Eastern Desert to as far as India.[footnoteRef:86] Both a fragmentary piece, and Pliny suggests that the trade with India was noteworthy in the Ptolemaic period, which likely alludes to a considerable income for the Ptolemies.[footnoteRef:87] When this trade became more and more substantial by way of innovations in sailing and navigation to shorten the journey time, it is plausible that this trade may have begun to overshadow the gold mining outputs.[footnoteRef:88] [83:  Ath. 5.201-203]  [84:  Ath. 5.201-203; Cobb 2015: 372-377; Cobb 2018: 3-4; Hölbl 1994: 182]  [85:  Strab. 17.1.9]  [86:  Cobb 2015: 372-377; Cobb 2018: 3-4; Hölbl 1994: 182]  [87:  FGrHist. 627F 2; Plin. N.H. 6.58]  [88:  Hölbl 1994: 182] 

This trade would only have increased in the Roman period, as the route was more and more well used and well developed.[footnoteRef:89] Evidence supporting this hypothesis is that the decline in mining after the Ptolemies probably is not a sign of a lack of demand for gold in the Roman world, as Pliny the Elder asserts that the Roman people—of his time at the least—in general possessed a strong lust for gold.[footnoteRef:90] Furthermore, Bagnall argues that the Eastern desert under the Romans had significant periods of renewed interest and exploitation, especially for its important quarried stones.[footnoteRef:91] This, alongside with Rome investing in the infrastructure of the region and its ports heavily, is substantiated by the papyri.[footnoteRef:92] While this trade route was not the entire route for Eastern trading, it was certainly a major, and relatively direct route, being able to pass from the Red Sea into the Mediterranean Sea in a relatively straightforward manner.[footnoteRef:93] This all demonstrates convincingly that the Eastern Desert is an important hub for trade during the 1st century CE.[footnoteRef:94]   [89:  Anon. Peripl. M. Ery. 1-66; Sidebotham, Hense, and Nouwens 2008: 367-374]  [90:  Plin. N.H. 11.72]  [91:  Bagnall 1993: 144-145]  [92:  P.Flor. 1.3; P.Sakaon 22,24; W.Chr. 391; Bagnall 1993: 144-145]  [93:  Cobb 2015: 367-377]  [94:  P.Flor. 1.3; P.Sakaon 22,24; W.Chr. 391; Bagnall 1993: 144-145] 

Therefore, it is plausible that the often cited decline in gold extraction after the Ptolemaic period was a result of the Romans prioritising trade over mining in this region.[footnoteRef:95] This is supported by the fact that the improvement of infrastructure in the Eastern Desert for this trade would also have made the gold mines more accessible, and yet they still seem to be under-exploited, clearly demonstrating that the eastern trade routes were the primary reason for Rome’s interest in the Eastern Desert.[footnoteRef:96]  [95:  Klemm, and Klemm 2013: 288]  [96:  Sidebotham, Hense, and Nouwens 2008: 367-374] 

Notwithstanding the above, there is another potential reason for the decline in gold mining in the early Roman period.[footnoteRef:97] During the Roman period it appears that these mines still would have been perceived as scattered across a remote, barren landscape, even with the periods of improved infrastructure.[footnoteRef:98] This is likely to have made the region unfavourable to Roman prospectors, who would not have been as consistent because of this. This waxing and waning of prosperity for the entire region however can also be perceived in the archaeological evidence of Berenike.[footnoteRef:99] Cobb suggests that this major port underwent periods of growth and recession, with its peak being under Ptolemy II, who also was its founder.[footnoteRef:100] While it is often difficult to conclude this using archaeological evidence—as the full remains are not preserved—it appears that the numismatic evidence can attest to this influx of wealth, and it would suggest that both Berenike and the Ptolemaic dynasty were prospering at the time of Ptolemy II more than during other times.[footnoteRef:101] In addition, it can be seen that Ptolemy II’s reign was largely successful, and it is easy to infer that this, when adding the aforementioned evidence of prosperity, shows a period of extreme growth and development for the region.[footnoteRef:102] However, as Cobb states, this prosperity is not always evident.[footnoteRef:103] This is attested to by the archaeological investigations, which concludes that the third century CE saw a decline in activity in this port, and an increase in activity in the fourth century CE, so it appears logical that this flux in activity was consistent primarily with individual rulers and administrators, and the trend is not entirely related to the Roman takeover.[footnoteRef:104] Therefore, it is conceivable that this flux of both mining and trade activity are caused by similar stimuli, as both activities in the Eastern Desert were tied to the influence of the rulers.[footnoteRef:105]  [97:  Klemm, and Klemm 2013: 12]  [98:  Klemm, and Klemm 2013: 288, 291]  [99:  Cobb 2015: 375-376]  [100:  J. A.J. 8.160; Cobb 2015: 375-376]  [101:  Cobb 2015: 375-376; Hölbl 1994: 35-36]  [102:  Cobb 2015: 375-376; Hölbl 1994: 35-36]  [103:  Cobb 2015: 375-376; Sidebotham 2011: 63-64]  [104:  Tomber, Wendrich, Harrell, Sidebotham, Bagnall, Cappers 2003: 49-50]  [105:  Plin. N.H. 11.72; Faucher, and Redon 2015: 17; Klemm, and Klemm 2013: 288; Sidebotham, Hense, and Nouwens 2008: 367-374; Tomber, Wendrich, Harrell, Sidebotham, Bagnall, Cappers 2003: 49-50] 

Concurrently, there is also the suggestion by Helck that a decline in gold mining in the region occurred before, after the twentieth dynasty.[footnoteRef:106] While the lack of evidence for gold mining in this period could simply be due to the evidence being lost, the evidence from similar periods makes the argument for stagnation certainly plausible, and would show a heavy reliance on state involvement for the mining industry.[footnoteRef:107] The opening and closing of mines seems reliant upon state involvement, and this may be the most likely reason as to the neglect paid to the mines after the Ptolemaic period.[footnoteRef:108]   [106:  Klemm, and Klemm 2013: 8 ]  [107:  Helck 1975: 195-212]  [108:  Helck 1975: 195-212; Klemm, and Klemm 2013: 288; Sidebotham, Hense, and Nouwens 2008: 7] 

In the Ptolemaic period, it can be seen that Ptolemy I Soter invests in gold mining, and many of the Ptolemies conducted large-scale mining operations.[footnoteRef:109] This makes Klemm, Klemm, and Murr’s statement that it is ‘very likely’ that there were almost no new sites developed for gold production during both the Ptolemaic period and the Roman period seem obtuse.[footnoteRef:110] Ptolemy I wanted to be seen as a ruler who harkened back to the pre-Persian occupation of Egypt, and therefore it is highly possible that he would have taken a similar approach in economics, or at least been aware of the methods of the Pharaohs.[footnoteRef:111] This means that Ptolemy may have wished to attempt to prospect the region, as being aware not only that previous Pharaohs had done this, but also that mining technology had progressed significantly, and unworthwhile deposits in the past, were viable sources of income in the Hellenistic period.[footnoteRef:112] Being Pharaoh also allowed the a Ptolemaic ruler to have a more direct control of these gold mines, as evidenced by a contemporary papyrus document, and concluded convincingly by Burkhalter.[footnoteRef:113] This control was crucial to warrant investment by the rulers, as it increases the amount of profit extractable, especially from smaller deposits of gold than usual.[footnoteRef:114] [109:  Diod. 3.12; Faucher 2018; Faucher, and Redon 2015: 17-19]  [110:  Diod. 3.12; Faucher, and Redon 2015: 17-19; Klemm, Klemm, and Murr 2001: 654]  [111:  Errington 2008: 42, 44]  [112:  Errington 2008: 42, 44; Faucher, and Redon 2015: 17-19; Klemm and Klemm 2013: 1-15]  [113:  PSI. 6, 601, 9-10; Burkhalter 1979: 70-73; Walbank 1981: 111]  [114:  PSI. 6, 601, 9-10; Burkhalter 1979: 70-73; Walbank 1981: 111] 

Having this monopoly—like the Macedonian kings—meant that administration was simpler, and they were able to print gold coinage very early on in the dynasty.[footnoteRef:115] This was not as simple under the much larger Roman empire, which as evidenced by the behaviour of the Romans in Cyprus, who were forced to focus on extraction in areas with sufficient infrastructure when controlling mining monopolies.[footnoteRef:116] Similarly, due to the Eastern Desert being a fringe region of the Roman Empire, control of this region was relatively inconsistent.[footnoteRef:117] Therefore, while the Romans maintained elements of the monopoly structure of their conquered Hellenistic regions, the system was more complex, and less clear.[footnoteRef:118] [115:  Healy 1978: 47; Treister 1996: 292; Worthington 2008: 7]  [116:  Treister 1996: 292]  [117:  Procop. Pers. 1.19.28-33]  [118:  Healy 1978: 112, 129] 

In addition to this, there may be a lack of the utilisation of the Eastern Desert mines because the Roman Empire in general simply had very little interest in gold. Sidebotham suggests that the most important metal for the Ptolemaic economy was undoubtedly gold yet, in general the Roman Empire’s main concern was silver.[footnoteRef:119] This is evidenced strongly by the fact that the Romans used silver to pay their army, and the Ptolemies used gold.[footnoteRef:120] This means that the trade with India was not only more worthwhile for the Romans, it also could be used to exchange their gold for valuable silver, as Sidebotham logically suggests.[footnoteRef:121]  [119:  Sidebotham 1986: 30]  [120:  Sidebotham 1986: 30; Treister 1996: 379]  [121:  Sidebotham 1986: 30] 

In conclusion, when looking at these arguments, all seem to have strong potential merits, except perhaps the argument that these mines were not of significant opulence.[footnoteRef:122] It is also clear that Rome did maintain a moderate level of interest in certain gold mines in the region, particularly at Bir Umm Fawakhir.[footnoteRef:123] Nevertheless, by addressing the amethyst and emerald mines of the region, combined with the important trade routes running through the area, it seems most conclusive that the Romans in general had less need for the gold mines of Egypt than the Ptolemies, as even if they did require gold, they could acquire it from many other, more accessible and safe sources in the vast empire.[footnoteRef:124] This meant that while the relatively uncommon emerald and amethyst mines were exploited, the multitude of auriferous mines were given less attention to, as Rome had no strong need to exploit these scattered and harsh mines, which for the Ptolemies were the only sources they had.[footnoteRef:125] [122:  Faucher 2018; Healy 1978: 47; Klemm, and Klemm 2013: 2, 288; Sidebotham 1986: 30; Sidebotham, Hense, and Nouwens 2008: 367-374; Treister 1996: 292,379; Worthington 2008: 7]  [123:  Sidebotham, Hense, and Nouwens 2008: 247-248]  [124:  Plin. N.H. 4.18, 4.34, 5.35, 6.12, 6.22, 6.35, 33.16]  [125:  Plin. N.H. 4.18, 4.34, 5.35, 6.12, 6.22, 6.35, 33.16; Faucher 2018; Healy 1978: 47; Klemm, and Klemm 2013: 2, 288; Sidebotham 1986: 30; Sidebotham, Hense, and Nouwens 2008: 367-374; Treister 1996: 292,379; Worthington 2008: 7] 

 It is also drastically important to understand the importance of gold for the Ptolemies, who not only as Hellenic rulers used gold currency to show power, but also were presented with few alternatives in options for coinage; this usefulness and abundance of gold made it the most valuable mined resource that they could exploit.[footnoteRef:126] It would seem that the most compelling reason therefore, is that the Roman lack of interest was due to this differing perception of the gold’s value, as much of the infrastructure was in place for this precious metal to be mined, but comparatively less interest is paid to these mines than to the emerald mines in Egypt.[footnoteRef:127] Overall the sheer difference in economic value, the Roman access to different resources, and the ever evolving trading patterns meant that the Roman occupation inevitably and irrevocably moved away from, and altered the nature of gold mining in the Eastern Desert region.[footnoteRef:128]  [126:  Burkhalter 1979: 70; Healy 1978: 47; Treister 1996: 292, 356 ]  [127:  Healy 1978: 112, 129; Sidebotham 1986: 30; Treister 1996: 292, 379
]  [128:  Plin. N.H. 4.18, 4.34, 5.35, 6.12, 6.22, 6.35, 33.16; Faucher 2018; Healy 1978: 47, 112, 129; Klemm, and Klemm 2013: 2, 288; Sidebotham 1986: 30; Sidebotham, Hense, and Nouwens 2008: 367-374; Treister 1996: 292, 379; Worthington 2008: 7] 
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