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Notes and Comments 
Books are cited by author’s name, title of work, facts of publication, and page number(s) where 

the information cited appears.  

 

The following abbreviation are used:  

Acts = Great Britain, Privy Council, Acts of the Privy Council of England  

Acts & Ordinances = Great Britain, Acts and Ordinances of the Interregnum, 1642-1660, ed. 

C.H. Firth and Robert S. Rait. 

APC = Great Britain, Privy Council, Acts of the Privy Council of England, Colonial Series 

A.R. George (2003) = A.R. George, The Babylonian Gilgamesh Epic (New York: Oxford 

University Press Inc., 2003). 

Atti = Atti e Memorie del 1 Congresso lnternazionale di Micenologia, Prima Parte 

BSA = Annual of the British School at Athens 

Caesar = Caesar, Gallic War 

Claudian = Claudian, The War Against Gildo 

Collection = John Houghton, A Collection for the Improvement of Husbandry and Trade  

Colonial = Great Britain, Public Records Office, Calendar of State Papers, Colonial Series, 

America and West Indies 

Columella = Columella, De Re Rustica 

CSPD = Great Britain, Public Records Office, Calendar of State Papers, Domestic Series, of the 

Reign of Elizabeth I 

CSPD Ch I = Great Britain, Public Records Office, Calendar of State Papers, Domestic Series, 

of the Reign of Charles I 

CSPD Ch II = Great Britain, Public Records Office, Calendar of State Papers, Domestic, of the 

Reign of Charles II  

CSPD Ja = Great Britain, Public Records Office, Calendar of State Papers, Domestic Series, of 

the Reign of James I 

CSPI = Great Britain, Public Records Office, Calendar of the State Papers, Relating to Ireland 

Early = James Muhly, Robert Maddin, and Vassos Karageorghis, eds., Early Metallurgy in 

Cyprus, 4000–500 BC: Acta of the International Archaeological Symposium 1981,  (Nicosia: 

Pierides Foundation, 1982). 

Diodorus = Diodorus Siculus, Bibliotheca historica 

Dion. = Dionysius of Halicarnassus, Roman Antiquities 

Epist. = Seneca, Ad Lucilium Epistulae Morales 

Journals = Great Britain, Parliament, House of Commons, Journals of the House of Commons  

Herodotus = Herodotus, The Histories 

HMC = Great Britain, Historical Manuscripts Commission 

Interest = The Interest of Great Britain in Supplying Herself with Iron: Impartially Consider'd 

Laws = Great Britain, Laws, Statutes, etc., D. Pickering, ed., The Statutes at Large from Magna 

Charta to the End of the Eleventh Parliament of Great Britain, anno 1761 [continued to 1806] 

(Cambridge: Printed by Joseph Bentham, 1762–1807).  

LP = Great Britain, Public Records Office, Letters and Papers, Foreign and Domestic, Henry 

VIII 

Lucan = Lucan, The Civil War 

Martial = Martial, Epigrams 

Minnesota = William A. McDonald and George R. Rapp, Jr., eds., The Minnesota Messenia 
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Expedition: Reconstructing a Bronze Age Regional Environment (Minneapolis: University of 

Minnesota Press, 1972).  

Minoan Thalassocracy = Robin Hägg and Nanno Marinatos, eds., The Minoan Thalassocracy: 

Myth and Reality. Third International Symposium at the Swedish Institute in Athens, 31 May–5 

June, 1982 (Athens: Svenska institutet i Athen, 1984). 

Minoan Society = O. Krzyszkowska and L. Nixon, eds., Minoan Society: Proceedings of the 

Cambridge Colloquium, 1981 (Bristol: Bristol Classical Press, 1983). 

New Jersey = William Whitehead, ed., Documents Relating to the Colonial History of the State 

of New Jersey, [1631–1676] 

Pausanias = Pausanias, Description of Greece 

Pennsylvania = Pennsylvania Magazine of History and Biography 

Pliny = Pliny the Elder, Natural History 

PM, 1 = Arthur Evans, The Palace of Minos: A Comparative Account of the Successive Stages of 

the Early Cretan Civilization as Illustrated by the Discoveries at Knossos, vol. 1 (London: 

MacMillan, 1921). 

PM, 2 = Arthur Evans, The Palace of Minos: A Comparative Account of the Successive Stages of 

the Early Cretan Civilization as Illustrated by the Discoveries at Knossos, vol. 2 (London: 

MacMillan, 1928). 

Proceedings = Great Britain, Committee for Compounding with Delinquents, Calendar of the 

Proceedings of the Committee for Compounding 

S. Clemens = Samuel Clemens, “Frescoes from the Past,” in Life on the Mississippi.

Strabo = Strabo, The Geography of Strabo

Suetonius = Suetonius, The Lives of the Caesars

Tenth Census = United States, Department of the Interior, Bureau of the Census, Tenth Census of

the United States (1800) 

Theophrastus = Theophrastus, Enquiry into Plants 

Thucydides = Thucydides, The Peloponnesian War 

VCH = The Victoria History of the Counties of England 

Vitruvius = Vitruvius, On Architecture 
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322 Xenophon, The Polity of the Athenians 2.11 discusses the advantage of controlling the sea. 
323 Herodotus 9.13, provides the description of the burning of Athens. 
324 Vitruvius, On Architecture 4.2 argues that stone columns are copies of their wooden predecessors. 
325 Aristotle, Athenian Constitution 22.7 gives the date the Laurion miners struck the rich vein of silver. 
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326 The “Pluto” quote comes from Strabo 3.2.9. 
327 Aristotle, Athenian Constitution 22.7 confirms that the silver extracted at Laurion paid for the Athenian fleet. 
328 Aristophanes’s description of the Acharnians is found in Aristophanes, Acharnians, 180–181. 
329 Thucydides 2.14 tells of the rural refugees taking all the woodwork of their houses to Athens. 
330 Rodney Young, “An Industrial District of Ancient Athens,” Hesperia: The Journal of the American School of 

Classical Studies at Athens 20, no. 3 (1951): 227, https://doi.org/10.2307/146745, describes two middle-fifth 

century BCE Athenian houses designed to capture solar heat. 
331 Xenophon, Memorabilia 3.8.8–10 quotes Socrates on the advantages of designing a house to use solar energy. 
332 On the colonization of Amphipolis, see Thucydides 1.100. 
333 Diodorus 12.32 reports on the Corinthians and Corcyrans procuring timber to build their fleets. 
334 Thucydides 1.23 tells of the bloodshed and destruction brought on by the Peloponnesian War. 
335 The boast of Pericles is quoted in Diodorus 12.40. 
336 The Theban quip can be found in Plutarch, Moralia 193e. 
337 Diodorus 12.45, reports that the Spartans cut down all the trees in Attica. Lysias, On the Olive Stump 7.6–7 

confirms this. 
338 On Attica’s lower-lying lands turning into swamps, see Diodorus 12.58. 
339 Thucydides 2.54 tells of the dual catastrophes brought about by the Spartan invasion of Attica. 
340 Ibid., 3.98 tells of the Aetolians setting fire to a forest in which retreating Athenians hid. 
341 The building of stockades around Megara is reported in ibid., 4.69. 
342 Ibid., 2.75 describes the siege of Plataea, and ibid., 2.77, tells of the Spartans’ attempt to burn it. 
343 Ibid., 4.108 tells of the loss of Amphipolis and the Athenian reaction to the loss. 
344 Perdiccas’s collusion with the Spartans is described in ibid., 4.82. 
345 On Brasidias’s actions at Amphipolis, see ibid., 4.108. 
346 The quotes on peace and reconciliation appear in Aristophanes, Peace, 600–601, 867, and 999. 
347 On the solar design of the Dema house, see J. Jones, L. Sackett, and A. Graham, “The Dema House in Attica,” 

BSA 57 (1962): 103–104, http://www.jstor.org/stable/30104501. 
348 J. Jones, A. Graham, L. Sackett, and M. Ioannes Geroulanos, “An Attic Country House Below the Cave of Pan at 

Vari,” BSA 68 (1973): 418–420, http://www.jstor.org/stable/30103283, discuss the solar house built transversely 

on the spine of a mountain. 
349 Alcibiades’s “Empire” quote is found in Thucydides 6.18; his quote on procuring timber from Italy is found in 

ibid., 6.90. 
350 On the Athenians’ commitment to finding new sources of timber, see ibid., 8.1. 
351 Perdiccas’s agreement with the Athenians is found in N. Hammond and G. Griffith, A History of Macedonia, II 

(Oxford: Clarendon Press, 1979), 139. Archelaus’s relations with the Athenians is discussed in ibid., 138–139. 
352 Pharnabazus is quoted in Xenophon, Hellenica 1.1.25. 
353 The quote “without ships … ” is found in ibid., 2.2.10. 
354 von Wiamowitz-Moellendorff and Niese, Staat und Gesellschaft der Griechen und Römer, 118, quote Menander 

on the rarity of rabbits. 
355 The son of Tesias is quoted in Demosthenes, Against Callicles, 10–11. 
356 The quote about crops only returning the sown seed is from Menander, Farmer, Fragment 96. 
357 Archilochos’s description of Thasos is found in Archilochus, Fragments 21. 
358 On the role of timber in Aristotle’s ideal state, see Aristotle, Politics 7.1327a. 
359 Plato’s idealistic representation of Attica comes from Plato, Critias 111. Like Aristotle, Plato, too, recognized the 

importance for a state to be well stocked with timber. His Utopian country of Atlantis had “in abundance all the 

timber that forest provides for the labors of carpenters” (ibid., 114e). Timber was so crucial to the well-being of 

Atlantis that the rulers built canals “to convey to the city the timber from the mountains” (ibid., 118d–e). 
360 Plato’s observation about the wooded land can be found in Critias, III c–d, in John Pairman Brown, The Lebanon 

and Phoenicia, 141. 
361 Regarding the water table in Athens dropping, see Patrik Klingborg, Greek Cisterns: Water and Risk in Ancient 

Greece, 600–50 BC (Uppsala: Uppsala Universitet, 2017), 130–131. 
362 On the building of reservoirs in Athens, see Aristotle, Politics 7.11. 
363 The capacity of reservoirs, or cisterns, is discussed in David M. Robinson and J. Walter Graham, Excavations at 

Olynthus, Part VIII (Baltimore: Johns Hopkins Press, 1938), 308; and Theodore Wertime, “Cypriote Metallurgy 

against the Backdrop of the Mediterranean Pyrotechnology: Energy Reconsidered,” in Early, 356. 
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364 On lime-derived plaster being used to line reservoirs, see David Robinson (1930), Excavations at Olynthus: Part 

II, Architecture and Sculpture (Baltimore: Johns Hopkins Press, 1930), 102; and Theodore Wertime, “Cypriote 

Metallurgy against the Backdrop of the Mediterranean Pyrotechnology: Energy Reconsidered,” 356. 
365 Marcus Cato’s advice regarding the operation of his lime kiln is found in Cato the Elder, On Agriculture 38. 
366 The amount of wood required to fire one kiln is discussed in Theodore Wertime, “Cypriote Metallurgy against 

the Backdrop of the Mediterranean Pyrotechnology: Energy Reconsidered,” 355. 
367 Xenophon’s recommendations to farmers are discussed in Xenophon, Economics 17.10. 
368 Demosthenes, Against Callicles 11 quotes the son of Tesias on his father’s retaining wall. 
369 Aristotle’s quote on solar energy is from Aristotle, Economics 1.6.7. 
370 On the solar design of Priene and its houses see Theodor Wiegand and Hans Schrader, “Die Privathäuser,” in 

Priene (Berlin: Reimer, 1904); Joseph Chamonard, “Le Quartier du Theatre: Etude sur l’Habitation Delienne a 

l’Epoque Hellenistique,” 8.1, in Exploration Archéologique de Délos, École Française d’Athènes (1922–1924), 

discusses the use of passive solar design in the architecture of fourth-century BCE Delos. 
371 On the movement of furnaces to coastal locations and the probable reason for the move, see C. Conophagos, 

“Une Methode Ignoree de Coupellation du Plomb Argentifere Utilisee par les Grecs Anciens,” Annales 

Geologiques des Pays Helleniques 11 (1960): 144, and C. Conophagos, “Smelting Practices at Ancient Laurion,” 

in Early Pyrotechnology, ed. Theodore Wertime and S. Wertime (Washington, D.C.: Smithsonian Institution, 

1982), 183. 
372 Concerning the change in smelting techniques at Laurion, see Conophagos, “Smelting Practices at Ancient 

Laurion,” 188. 
373 Regarding metallurgists making the change from charcoal to coal, see Theophrastus, On Stones 16. 
374 Theophrastus, On Stones 16. 
375 The quote from Aristotle comes from Aristotle, Politics 6.8.6. 
376 Lysias’s case is reported in Lysias 7. 
377 On the decrees passed in Chios, see B. Haussoullier, “Inscriptions de Chios,” Bulletin de Correspondance 

Hellenique 3 (1879): 253; André Plassart and Charles Picard (1913), “Inscriptions d’Eolide et d’Ionie,” Bulletin 

de Correspondance Hellenique 37 (1913): 210, https://doi.org/10.3406/bch.1913.3133; and A. Wilhelm, “Die 

Pacturkunden der Klytiden,” Jahreshefte des Österreichischen Archäolgischen lnstituts in Wien 28 (1933–1935): 

207–210. 
378 E. Schulhof and P. Huvelin, “Loi Reglant la Vente du Bois et du Charbon a Delos,” Bulletin de Correspondance 

Hellenique 31 (1907): 50, 60, and 64, reproduce the regulation of the sale of wood and charcoal at Delos. 
379 The decree from Kos can be found in Borimir Jordan and John Perlin, “On the Protection of Sacred Groves,” 

Greek, Roman, and Byzantine Monographs, no. 10, ed. Kent Rigsby (Durham: Duke University, 1984), 155. 
380 Concerning the average wage of an Athenian working man in Classical Greece, see D. Young, The Olympic Myth 

of Greek Amateur Athletics (Chicago: Ares, 1984), 117. 
381 Jordan and Perlin, “On the Protection of Sacred Groves,” 156, quote Philstos. 
382 Concerning regulations of the sacred groves at Sounion, see D. Birge, “Sacred Groves in the Ancient Greek 

World” (PhD diss., University of California, Berkeley, 1982), 573–574. 
383 On restrictions at the sacred grove by the port of Athens, consult Jordan and Perlin, “On the Protection of Sacred 

Groves,” 157. 
384 Birge, “Sacred Groves in the Ancient Greek World,” 341, discusses the dual protection by both religious and 

secular groups of another sacred grove in Attica. 
385 To arrive at the figure of more than 24 million pines or over 52 million oaks consumed in producing silver at 

Laurion, the following assumptions have been made: (1) 2,700,000 tons of slag were produced by silver miners at 

Laurion from 650 BCE to 100 BCE [C. Patterson, “Silver Stocks and Losses in Ancient and Medieval Times,” 

Economic History Review 25, no. 2 (1972): 223 and 231]; (2) To produce 1 ton of silver slag, 450 kilograms of 

charcoal are required [L. Salkield, “The Roman and Pre-Roman Slags at Rio Tinto, Spain,” in Early 

Pyrotechnology, ed. Theodore Wertime and S. Wertime (Washington, D.C.: Smithsonian Institution, 1982), 145]; 

(3) Ancient charcoal kilns required 16 tons of wood to produce 1 ton of charcoal [Constantinou, “Geological 

Features and Ancient Exploitation of the Cupiferous Sulphide Orebodies of Cyprus,” in Early, 22]; (4) One pine 

tree yields 800 kilograms of wood [ibid., 22]; (5) One oak tree yields 375 kilograms of wood [L. Salkield, 

“Ancient Slag in the South West of the Iberian Peninsula,” La Minería Hispana e Ibero-Americana 1 (1970): 94]. 

Theodore Wertime and S. Wertime, “Metallurgy,” in Early Pyrotechnology, ed. Theodore Wertime and S. 

Wertime (Washington, D.C.: Smithsonian Institution, 1982), 135, estimate that possibly more than 2,000 square 
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miles of forest were consumed to produce silver at Laurion. Two thousand square miles translates into almost 

twice the area of Attica! 
386 On the time periods of greatest activity at Laurion, see M. Crosby, “The Leases of the Laureion Mines,” 

Hesperia: The Journal of the American School of Classical Studies at Athens 19 (1950): 190. 
387 The “timber yard” quote appears in Xenophon, Hellenica 6.1.11. 
388 The agreement between Amyntas and the Chalcidian League is in Supplementum Epigraphicum Graecum, 135. 
389 Diodorus, 1492, tells of Amyntas fleeing from Macedonia. 
390 The warning to the Spartans appears in Xenophon, Hellenica 5.2.16–22. 
391 The description of Jason by himself and by a contemporary can be found in ibid., 6.1.7 and 6.1.4. 
392 Aeschines, On the Embassy 27–28, discusses the choosing of Iphicrates. 
393 Demosthenes is quoted in Demosthenes, On the Treaty with Alexander 28. 
394 Concerning the price of a single log, see W. Dittenberger, ed., Sylloge Inscriptionum Graecaium, vol. 1 (Leipzig: 

Apud S. Hirzelium, 1915), footnote no. 2 to 248 K2. On the wage of a master mason at the beginning of the fourth 

century BCE, consult Young, The Olympic Myth of Greek Amateur Athletics, 118, no. 14.  
395 On Phaenippus’s wealth from wood sales see Demosthenes, Against Phaenippus 7. 
396 The charge that Phaenippus sold cut timber for over 3,000 drachmas appears in ibid., 30. 
397 The charge against Medias is found in Demosthenes, Against Medias, 167–168. 
398 Demosthenes’s charges of timber bribes to Lasthenes and to Athenian envoys appear in Demosthenes, On the 

False Embassy, 114 and 145. 
399 On timber from Macedonia becoming the most notorious bribe, see Theophrastus, Characters, no. 23. 
400 The Roman proscriptions on the Macedonians are found in Titus Livius (Livy), The History of Rome 45.29.14. 
401 On Italy being one of the few spots in southern Europe that still had accessible timber for shipbuilding, see 

Theophrastus 4.5.5. 
402 Ibid., 5.8.1, reports fir and silver fir growing near Rome. 
403 Dion. 3.43.1, and Pliny 16.37, give the names of various precincts in Rome that denote former stands of timber. 
404 Livy 1.33.9, reports that forests once grew on the hills and mountains above Rome. 
405 Theophrastus’s report is found in Theophrastus 5.8.3. 
406 On the forests near Antium, see Livy 3.22.9. 
407 Zonaras 8.1, in Dio Cassius, Roman History 8, explains why the Greeks named the forest the “Avernian” woods. 
408 The account of the Ciminian forest is from Livy 9.36.1, 14, and 5–7. 
409 Virgil’s quote is found in Virgil, Aeneid 6.763–765. 
410 Concerning the mother of Rome’s legendary founder, see Livy 1, 3, and 4. 
411 Juvenal’s quote appears in Juvenal, Satires 15.152. 
412 Camillus is quoted in Livy 5.53.9. 
413 Ovid writes about oaks providing both food and shelter in Ovid, The Art of Love 2.621–623. 
414 Ibid., 3.117–119 describes the first Senate house. 
415 On shingles, see Pliny 16.36. 
416 Juvenal, Satires 11.117 tells of locally built furniture. 
417 Theophrastus 5.8.1 and 3 tells of beech and fir exported for shipbuilding. 
418 Livy 5.55.3 reports on the rebuilding of Rome after its sack by the Gauls. 
419 Dion. 3.43.1 recounts that houses and buildings covered the hills where trees had stood. 
420 The settlement of the well-forested seacoast of Rome is reported by Livy 1339. 
421 M. Cary and H. Scullard, A History of Rome (London: Palgrave Macmillan, 1979), 187, discuss extensive 

ranching. Arnold Toynbee, Hannibal’s Legacy (Oxford: Oxford University Press, 1965), 309, writes about the 

practice of intensive agriculture. 
422 Pliny is quoted in Pliny 17.40. 
423 Horace, Epistles 2.2.183–186, and Virgil, Georgics 2.207–211, record the taming of the woodland. 
424 The Lucretius quote is found in Lucretius, De Rerum Natura 1367–1370. 
425 Virgil’s comment on the fate of local birds comes from Virgil, Georgics 2.209–210. 
426 The complaint of a lady of ill repute is in Plautus, Truculentus 904–905. 
427 Cato the Elder’s recommendations to farmers near Rome appear in Cato the Elder, On Agriculture 7. 
428 Cicero’s “rake” quote is in Cicero, The Three Speeches on the Agrarian Law Against Rullus 2.48. 
429 Cicero’s feelings about the loss of forests appear in ibid., 1.3. 
430 On the Romans obtaining timber from Liguria for shipbuilding, see Strabo, 4.6.2. 
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431 Livy, 10. 24. 5, writes of the opening of the Ciminian forest to Roman exploitation. 
432 On the exploitation of the forests of Umbria, see Strabo 5. 3. 7. 
433 Ibid., 5.2.5, writes about the conquest of Etruria and the exploitation of its forests. 
434 On the forests of the Po valley providing feed for pigs and much pitch, see ibid., 5.1.12. 
435 Plutarch, Moralia, p. 676, discusses the use of pitch in shipbuilding. 
436 Dioscorides, Physicus 1.94, tells of using pitch for medicinal purposes. 
437 On the Po valley developing into the most affluent province in Italy, see Strabo 5.1.12. 
438 On the danger presented by the Gauls in the Po valley, see Livy 21.25. 
439 Concerning forests outside of Italy, see Caesar 5.12 (Gaul and England); Strabo 4.5.2 (England); Dio Cassius 

37.47.4 (south of France); Tacitus, Germania 5 (Germany); and Lucan 9.426 (North Africa). 
440 Descriptions of the Hercynian Forest appear in Pliny 16.6, and Caesar 6.25. 
441 Concerning unicorns inhabiting the Hercynia forest, see Caesar 6.26. 
442 Pliny 5.6–7 writes about the mystery and wonderment of North African forests. 
443 Roman attitudes toward the people in the wilderness are found in Epist. 90.9, and Tacitus, Germania 16 

(Germans). See also Dio Cassius 39.44.2 (Morini and Menapi), and Lucan 9.427–428 (North Africans). 
444 Cassivelíanus’s tactics are discussed in Caesar 5.19. 
445 Ibid., 3.28, describes Caesar’s destruction of the woods to evict the enemy. 
446 On the life-style of Caligula, see Suetonius 4.36–37. 
447 Seneca’s auditory description of the baths is in Epist. 56.1–2. 
448 Seneca’s comments on the heat of bathwater is in ibid., 86.10. 
449 R. Forbes, Studies in Ancient Technology, vol. 6 (Leiden: Brill, 1958), 50, tells of the Romans using whole trunks 

of trees to fuel the baths. 
450 Bathing in early times is described in Epist. 86.9–10.112. Pliny 36.122 provides the data on the increase of baths 

over time. 
451 On the number of baths at Laurentum, see Elmer Merrill, Selected Letters of the Younger Pliny (London: 

Macmillan, 1914), 260. 
452 The experiment appears in T. Rook, “The Development and Operation of Roman Hypocausted Baths,” Journal of 

Archaeological Science 5, no. 3 (September 1978): 281. 
453 Frontino, De Controversis Agrorum 2.55, reports on the reservation of forests so as to guarantee fuel for bathing 

establishments. 
454 On the newness of window glass, see Epist. 90.25. 
455 Seneca’s jest appears in Seneca, On Providence 4.9–10. 
456 Martial’s complaint to his patron is found in Martial 8.14. 
457 On the discovery of glassblowing, see J. Morin-Jean, La Verre en Gaule Sous L’Empire Roman (Paris, 1977), 13. 
458 Strabo’s quote on Roman manufacturing appears in Strabo 16.2.25. 
459 The mass appeal of glass vessels is reported in Pliny 36.199. 
460 Ibid., 36.194, pinpoints the location of glassworks. 
461 Pliny’s description of glass manufacturing is in ibid., 36.68. 
462 Strabo’s discussion of wealthy Romans’ lavish building practices is found in Strabo 5.2.5. 
463 Ibid., 5.3.7, talks about the fickleness of Roman building tastes. 
464 M. Ruggiero, Studi sopra gli edifizi e le arte meccaniche dei pompeiani (Naples, 1872), 9–11, shows the large 

amounts of wood used by Roman house builders. 
465 Epist. 90 9, and Juvenal 3.255–257, write about the nuisance and the danger caused by log haulers. 
466 Tacitus, Annals 4.62, and Pliny 16.86, no. 91 (Loeb Classical Library), tell of amphitheaters built of wood. 
467 The quote describing Caligula’s villa is from Suetonius 4.37. 
468 Ibid., 6.21, also describes Nero’s spherical ceiling. 
469 Epist. 90.9 writes about the use of large timbers for the roofs of banquet halls such as Nero’s. 
470 F. Kretschmer, “Der Betriebsversuch an einem Hypokaustum der Saaburg,” Germania 31 (1953): 15, notes that 

the furnaces of Roman central heating systems consume large pieces of wood. 
471 Calculations on the amount of wood consumed to heat a Roman villa are presented by Forbes, Studies in Ancient 

Technology, vol. 6, 56. 
472 On the size of trees burned by lime kilns, see Brian Dix, “The Manufacture of Lime and Its Uses in the Western 

Roman Provinces,” Oxford Journal of Archaeology 1, no. 3 (November 1982): 337. 
473 Walter Solter, Römische Kalkbrenner im Rheinland (Düsseldorf: Rheinland Verlag, 1970), 20, reports on the 

 



266 

 

 

quantity of wood consumed in one day by a lime kiln. 
474 Seneca’s observation appears in Seneca, To Helvia 10.1 and 5. 
475 Strabo 537 writes about woodsmen floating logs down the various tributaries of the Tiber. 
476 Diodorus 5.39 comments on how busy Ligurian lumberjacks were. 
477 The reason for the vicinity of Pisa losing most of its timbers is found in Strabo 5.2.5. 
478 Pliny 36.121 gives the number of water storage basins and reservoirs built by Augustus. 
479 Ibid., 35.52–53 and 173–174, and 35.159, lists the materials used to construct Rome’s water system. 
480 On the bronze foundries at Capua, see Pliny 34.95. 
481 Ibid., 34.138, writes on the many uses of iron. 
482 Ibid., 33.94, tells that pine was the favorite fuel of the ironmasters. 
483 The description of melting the ore on Elba can be found in Diodorus V.13. 
484 Elba’s Greek name appears in Diodorus 5.13. 
485 Strabo’s account of iron being brought to Populonia is found in Strabo 5.2.6. 
486 To arrive at the figure of about 45 million pine trees consumed by producing iron at Populonia, the following 

assumptions have been made: (1) 500,000 tons of iron were produced at Populonia [Theodore Wertime and S. 

Wertime, “Metallurgy,” in Early Pyrotechnology, ed. Theodore Wertime and S. Wertime (Washington, D.C.: 

Smithsonian Institution, 1982), 135]; (2) 4100 kilograms of charcoal are needed to produce 907 kilograms of iron 

[R. Forbes, Studies in Ancient Technology 9 (Leiden: Brill, 1972), 202]; (3) Ancient charcoal kilns required 16 

tons of wood to produce 1 ton of charcoal [Constantinou, “Geological Features and Ancient Exploitation of the 

Cupiferous Sulphide Orebodies of Cyprus,” in Early, 22]; (4) One pine tree yields 800 kilograms of wood [ibid., 

22]. Wertime and Wertime, “Metallurgy,” 135, estimate that about 1 million acres of forest were consumed by the 

iron furnaces at Populonia. 
487 Helen Loane, Industry and Commerce in the City of Rome (Baltimore: Johns Hopkins Press, 1938) 24, estimates 

the amount of olive oil consumed. 
488 Pliny 15.10–11 discusses the use of fire by olive oil producers. 
489 On the building boom in Rome, see H. Bloch, l Bolli Laterizi e la Storia Edilizia Romana (Rome: L'Erma di 

Bretschneider, 1947), 12. 
490 Eugene Ayres and Charles Scarlott, Energy Sources (New York: McGraw Hill, 1952), 9, estimate the quantity of 

wood required to produce brick. 
491 On “lowland fir,” see Vitruvius 2.10.1–2; compare it to the quote by Pliny in Pliny 16.41–42. 
492 On the Etruscans building ships from timber growing near Pisa, see Strabo 5.2.5; its replacement by vines and 

wheatfields is reported in Pliny 14.39, 18.86, and 18.109. 
493 Livy’s allusion to the thinning of the Ciminian forest is found in Livy 9.36.1. 
494 Livy’s quote on a giant forest near Modena is from ibid., 33.24.7. 
495 Strabo 5.4.5 tells of Agrippa’s destruction of the Avernian woods. 
496 On wood shortages in Italy, see Pliny 34.96. 
497 Ibid., tells of the substitution of charcoal for wood by bronze founders. 
498 Martial 1.41 and Statius, Silvae 1.6.65–75, tell of glass recycling; Pliny 36.199 tells how glass recycling saves 

fuel. 
499 Saving fuel in cooking by adding wild fig stalks is discussed in Pliny 23.12. 
500 Ruggiero, Studi sopra gli edifizi e le arte meccaniche dei pompeiani, 28, describes the change from unitary beam 

supports to the use of sections of wood joined together by cement at Pompeii. 
501 Pliny 17.28 tells of the substitution of wood by wheat stalks in the Campania region. 
502 Hadrian’s protection of the cedars of Lebanon is told by John Pairman Brown, The Lebanon and Phoenicia, 152–

154. 
503 Varro’s quote comes from Varro, On Agriculture 1.13. 
504 Vitruvius is quoted in Vitruvius 6.1.1. 
505 On the proper siting of baths, see ibid., 5.10.1 and 6.4.1. 
506 Columella 1.6.18 recommends a southern exposure for the location of oil presses and storage areas. Pliny the 

Younger writes about the orientation of his summer house in Pliny the Younger, Letters 5.6; ibid., 2.17, describes 

his winter villa’s ability to take advantage of solar heat. The percentage of bathhouses in England oriented to the 

south or west is found in Rook, “The Development and Operation of Roman Hypocausted Baths,” 272. 
507 On the central baths at Pompeii, see August Mau, Pompeii: Its Life and Art (New York, London: Macmillan, 

1902), 208–211. 
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508 Dr. James Ring’s discussion of the effectiveness of Roman solar endeavors is found in James W. Ring, 

“Windows, Baths, and Solar Energy in the Roman Empire,” American Journal of Archaeology 100, no. 4 

(October 1996): 722. 
509 Concerning the willow’s many uses, see Pliny, 17.143 and 16.174. 
510 Pliny’s suggestion for cultivating a grove of cypresses appears in ibid., 16.141. 
511 Vitruvius’s observation on forests and snow is found in Vitruvius 8.1.6–7. 
512 Regarding the relationship of deforested hills and torrents, see Pliny 31.53. 
513 Strabo 5.3.5 tells of the silting of the mouth of the Tiber and the problems it created. 
514 Cary and Scullard, A History of Rome, 364–365, discuss Claudius’s attempt to provide Rome with a deep-water 

port. 
515 The silting of the deep-water port is reported by N. Flemming, Archaeological Evidence for Eustatic Change of 

Sea Level and Earth Movements in the Western Mediterranean During the Last 2,000 Years, Geological Society 

of America, Special Paper 109 (Boulder, 1969): 33. 
516 John Bradford, Ancient Landscapes (London: George Bell & Sons, 1957), 255–256, discusses moving Rome’s 

port to Civitavecchia. 
517 The quote about woods providing inspiration comes from Quintilian 10.3.32. 
518 Seneca’s quote on ancient forests as proof of the presence of God is found in Epist. 41.3. 
519 Martial’s threat to Priapus is from Martial 8.40. 
520 On the prosperity of Etrurian potters, see David Reece, “The Technological Weakness of the Ancient World,” 

Greece and Rome 16, no. 1 (1969): 45, https://doi.org/10.1017/S0017383500016314. 
521 Ibid., 46, and Gilbert Charles-Pickard, La Civilisation de L’Afriaue Romaine (Paris: Plon, 1959) 78, discuss the 

decline of the Etrurian ceramics industry while workshops in southern France flourished. 
522 Morin-Jean, La Verre en Gaule Sous L’Empire Roman, 13, writes about the decline of Italian glassworks and the 

simultaneous rise of the industry in southern France. 
523 On the Roman takeover of Gallic iron mining and smelting, see J. Monot, “Quelques Gisements des Scories 

Antiques des Environs d’Avallon,” Revue Archéologique de l’Est et du Centre-Est 15 (1963): 265. 
524 Concerning the obsession for tables made from sandarac wood, see Pliny 13.92 and 100, and Dio Cassius 61.10.3 

(Seneca’s proclivity for such tables). 
525 Diodorus 5.35–38 gives detailed coverage on silver mining in Iberia. 
526 On the importance of the Iberian silver mines and the Roman treasury, see G. Jones, “The Roman Mines at 

Riotinto,” Journal of Roman Studies 70 (1980): 161, https://doi.org/10.2307/299560. 
527 On the treatment of slaves by the silver miners, see Diodorus 5.35–38. 
528 Strabo 3.2.8 describes the tall chimneys used in silver smelting. 
529 Salkield, “Ancient Slag in the South West of the Iberian Peninsula,” 94, identifies the type of tree burned in the 

Spanish silver smelting furnaces. 
530 Theophrastus 5.8.1 discusses the conservation policies of Cypriot rulers. 
531 The regeneration of large stands of pine on Cyprus because of such conservation policies is told by ibid., 5.7.3. 
532 J. Bruce, “Antiquities in the Mines of Cyprus,” in The Swedish Cyprus Expedition, ed. E. Gjerstad et al. 

(Stockholm: V. Peterson, 1973), vol. 3, appendix 5, 650, tells of Roman mine props made of pine. 
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trans. W.M. Thackston (Albany: Bibliotheca Persica,1986), 53–54. 
641 The description of the sultan’s gardens comes from ibid., 47. 
642 Nasir-i Khusrau points out the greater efficiency of ship transport in ibid., 40. 
643 M. Lombard, “Les Arsenaux en Mediterranee,” Le Navire et L’Economie Maritime du Moyen Age au XVIIIe 

Siecle Principalement en Mediterranee, Colloque International d’Histoire Maritime (Paris: S.E.V.P.E.N., 1958), 

71, no. 81, tells of cedar wood from the western North African mountains used in Egypt. 
644 Idrisi in Jaubert, Geographie D’Edrisi, vol. 2, 235, discusses the Egyptians’ working with wood from Tortosa. 
645 Ibn Hawqal’s report on pine from northern Syria appears in Abū al-Qāsim Muhammad Ibn Hawqal, 

Configuration de la Terre, trans. J. Kramers and G. Wiet (Paris : Maisonneuve and Larose, 1965), 180. 
646 M. de Goeje, ed., Bibliotheca Geographorum Arabicorum, vol. 2 (Leiden: Brill, 1967), 197, quotes Maqdisi on 

Cairo’s firewood supply. 
647 Nasir-i Khusrau’s quote on the ships he saw is in Khusrau, Nāṣer-e Khosraw's Book of Travels, 40. 
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Sparhawk, Forest Resources of the World, vol. 2 (New York: McGraw Hill, 1923), 523]. 
1636 Frederick Marryat’s description of the destruction of forests in upstate New York is in Marryat, Diary in 

America, 84. 
1637 Beste, The Wabash, vol. 1, 168–169, describes the destruction of trees in Ohio. 
1638 A German forestry expert’s observations are in W. Fisher, “Forestry in North America,” Nature 44 (1891): 62. 
1639 On the propensity of the waste wood to be engulfed by fire, see Frederick Merk, Economic History of Wisconsin 

During the Civil War Decade (Madison: Wisconsin Historical Society, 1916), 101. 
1640 The findings of a member of one of the founding families of Ohio are in John Williams, “Our Cabin,” American 

Pioneer 2 (1843): 448–449. 
1641 Nowlin’s remarks on the changes in his family’s land are in Nowlin, The Bark Covered House, 49 and 170. 

Other changes due to deforestation were reported. A veteran steamboat pilot noticed that the tributaries of the 

Mississippi had become more difficult to navigate as time passed. The pilot grew up in Galena, Illinois. Galena 

was on the Fevre River, five miles from where the river emptied into the Harris Slough, which opened into the 

Mississippi River. During the late 1850s, he recalled that the “Fevre River and [the] Harris Slough were both deep 

then. Boats fully loaded had no trouble getting into the Mississippi [from Galena], and boats like the ‘Northern 

Light’ and ‘Grey Eagle,’ two hundred and fifty feet long, could turn around at Galena harbor.” But when the pilot 

returned to Galena sometime during the first part of the twentieth century in a much smaller boat, he reported that 

he “had to back all the way out of the river and turn in [to] Harris Slough” even though his boat “was only one 

hundred and eighty feet long.” According to the pilot, this was because “the old, Fevre River has been filled up by 

the cultivated hills” [Blair, A Raft Pilot’s Log, 23–24]. 
1642 The “melting away” quote appears in Nowlin, The Bark Covered House, 167. 
1643 The “light of civilization” quote is found in ibid., 170. Many people in the 1800s shared Nowlin’s sentiment. A 
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Pioneer History of the Holland Purchase of Western New York, 562]. 
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down trees and shoot Indians seems to be our national instinct” [“How the Destruction of Trees Affects the Rain,” 

Harper’s New Monthly Magazine 12 (1855–1856), 666]. 
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