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UNIT 24: Geology 

No Need to Rush for Gold 
 

 
 

New Vocabulary 
ore 
prospector 
crust 
speck 
trap 
plume  
to exude 
sulphur volatile 

to precipitate 

 

 Word Family 
to prospect 
prospective 
prospectively 
prospector 
prospectus 
 

Prefixed Words 
underground 
superheated 
 

Suffixed Words 
prospector 
normally 
formation 
highly 
 

 
 

 
 

    
Preparing to read: How can we exploit effectively our natural resources      
without destroying the environment? 
   For as long as anyone has understood the basics of geology, it has been 

assumed that it takes millions of years for gold ore to be deposited. Now 

investigations of a mysterious mine at the center of a volcano on Lihir Island 

in Papua New Guinea are changing all that. […]The discoveries are not only 

changing our understanding of the processes that lead to the formation of gold 

deposits, they could also transform the way prospectors search for their 

precious prize. Gold is hard to find, of course; if it wasn‟t, it wouldn‟t be so 

valuable. Normally scattered through the Earth‟s crust at trace levels, it 

sometimes becomes concentrated in deposits containing myriad metallic 

specks, usually too small to be seen with the naked eye. A variety of 

mechanisms are involved in the formation of these deposits, everything from 

highly pressurized rocks oozing gold-rich fluid deep underground, to rivers 

leaving traces of gold residue on their banks. 

  The precious staff can also be deposited by hot springs and other 

hydrothermal systems in which water from deep underground, heated by 

molten rock or magma, rises to the surface carrying dissolved gold with it. It 

is now estimated that one-fifth of all gold deposits in the world, including the 

one on Lihir Island, are formed this way. 

  Whatever the mechanism, everything seemed to point to the process being 

an extremely slow one. […] To create a gold deposit, three things must exist: 

a gold source, a means of transport and a trap. For hydrothermal systems, 

researchers figured out that magma was the likely source. As plumes of the 

molten rock stat to cool and crystallize deep within Earth‟s crust, they exude 

a layer of water-based fluid that rises toward the surface. It has been long 

known that this fluid is rich with dissolved minerals, including gold and 

sulphur volatiles, and since the 1970s this was thought to be the means of 

transport. However, the mechanism of the trap, which causes gold to 

precipitate out of this fluid as pure metal, remained a mystery. […] 

  Then in 1985, Kevin Brown, a geochemist at the Wairakei Geothermal 

Research Centre in New Zeeland, made a startling discovery. The stream that 

drove the plant‟s turbine was generated by allowing superheated, pressurized 

water from deep underground to expand through small holes in metal plates 

held at the surface. As some of the water evaporated it left behind a hard, 

greenish build-up around the hole in one such a plate, and when Brown tested 

this he found it contained a surprisingly large amount of gold. […] He 

realized that the water everybody had been testing at hot springs had already 

lost the vast majority of its gold. As water and sulphur volatiles changed from 

liquid to steam near the surface, he reasoned, they left behind a residue of 

minerals, including gold, that had been dissolved in the fluid. If he was 

correct, he had found the missing link in how hydrothermal systems form 

gold deposits: the fluid was the means of transport, and the trap was a 

decrease in pressure that boiled off the sulphur, changing the properties of the 

solution and causing gold to precipitate out of the remaining water. Crucially, 

this also meant that deposits might form much faster than anyone had thought.  
 

McKenna, Phil; “Searching for Gold” in New Scientist, 20 January 2007, Vol. 193, 

No. 2587, pp.31, 32. 
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Section I 
 Vocabulary Activities 
 

 
 

 I. GUESSING MEANING: Match the following words/ phrases with the definitions: ore, to 
deposit, prospector, myriad, speck, to ooze, hot spring, plume, to exude, to precipitate. (See G: 
C.1) 
1…………………any indefinitely large number 

2…………………to cause (sand, sediment) to settle by a natural process 

3…………………to pass out in drops through pores, to diffuse 

4…………………a water source whose temperature is above 37°C 

5…………………to flow or leak out slowly, to give forth moisture 

6…………………a small mark, stain, particle 

7…………………something like a feather in shape or lightness 

8…………………a person who searches for valuable ores, oil 

9…………………any natural combination of minerals, especially one from which a metal can be 

profitably extracted 

10………………..to cause a substance to become insoluble and separate out from a solution 

 

 

II. SYNONYMS: Find in your text synonyms to the following words: 
1. to explore, to search are similar in meaning to…………… 

2. dissipated, dispersed are similar in meaning to………….. 

3. mark, sign, evidence, vestige are similar in meaning to………… 

4. to liquefy, to melt are similar in meaning to…………… 

5. origin, wellspring are similar in meaning to……………. 

6. produced, begot are similar in meaning to…………. 

7. reduction, lessening, decline are similar in meaning to…………. 

 

 

III. WORD BUILDING: Use the word in capitals at the end of each line to form a word that fits in 
the space in the same line. (See G: A, B) 
1. On Lihir Island people investigate a ……………mine at the center of a volcano. MYSTERY 

2. Our ……………..of the processes that lead to the formation of gold deposits are now challenged 

by new discoveries. UNDERSTAND 

3. Gold is a ……………….metal. VALUE 

4. Various mechanisms are involved in the ……………………of gold deposits. FORM 

5. Gold can be deposited by hot springs in which water from deep ……………….rise to the surface. 

GROUND 

6. The stream was generated by allowing ………………., pressurized water to expand through small 

holes in metal plates held at the surface. HEAT 

7. The color of the deposit was an uncertain………………. one.  GREEN 
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Section II 
Language Focus 
 

 
                                Relative Clauses 
        (See G: XIII.3.10) 
 

 

 

I. IDENTIFYING CLAUSES:  Which are the relative clauses in the following sentences? Which 
words/ parts of sentence are they modifying? The relative clauses can be introduced by that, 
which, who(m). Identify the defining and non-defining relative clauses and explain the difference 
between them. 
1. It has been assumed that it takes million of years for gold ore to be deposited. 

2. The discoveries are changing our understanding of the processes that lead to the formation of gold 

deposits. 

3. The researchers figured out that magma was the likely source. 

4. The plumes of molten rock exude a layer of water-based fluid that rises toward the surface. 

5. The mechanism of the trap, which causes gold to precipitate out of this fluid as pure metal 

remained a mystery. 

6. The stream that drove the plant‟s turbine was generated by superheated, pressurized water. 

 

II. ORGANISING THE TEXT: Complete the sentences (1-6) choosing the best ending (a-f) and 
changing it into a relative clause.  
1. Prospectors investigate the gold deposits…….. 

2. Kevin Brown,…………….., made a startling discovery. 

3. Brown tested the greenish build-up on the metal plates, ……………. 

4. The water-based fluid ……………….was considered to carry sulphur volatiles. 

5. The stream ………………was carrying a large amount of gold . 

6. Brown‟s study emphasized the role of the fluid………………… 

 

a) was the newly discovered means of transport. 

b) contained a large amount of gold 

c) was created by superheated, pressurized water 

d) can be found in a mine on Lihir Island 

e) rises toward the surface 

f) works at the Wairakei Geothermal Research Centre 

 

 

III. MISTAKE CORRECTION: Tick the correct sentences and make the necessary changes for the 
wrong ones. 
1. Hot springs, whom reach the surface from deep underground, carry gold in their water. 

2. Kevin Brown, who is a geochemist, analyzed the greenish build-up deposited on the small metal 

plates. 

3. The fluid, that functioned as a means of transport, included sulphur volatiles in its composition. 

4. The gold ore that was formed on Lihir Island was a special one. 

5. Hydrothermal systems, in which water from deep underground rises to the surface, can bring gold 

to the surface of the Earth. 

6. Lihir Island, who can be found in Papua New Guinea, has important gold deposits. 

 

 



 105 

Section III 
Text Structure 

 

 

I.  SEQUENCING AND ORGANISING THE TEXT: In the following gapped 
text decide which fragments (a-d) best fit each space (1-4). (See G: C.) 
“The Lihir deposit could have formed during a single cataclysmic event, 

Heinrich suggests. It is known that an eruption on Lihir about 400,000 years ago sent a quarter of the 

volcanic island tumbling into the sea. 1……………. 

 „My best guess is it happened within 50 years, shortly after this collapse‟, Heinrich says. 

Now we‟re talking-but could it have happened even faster? Greg Hall, former chief geologist and 

exploration manager for the Canadian gold-mining company Placer Dome, says it could: 2…… 

It wouldn‟t always be that fast. “I think you are going to find there is huge variation” McKee says. 

“Gold deposits can probably form anywhere from on the order of a million years to a matter of hours.” 

So where will the next gold rush occur? Rather than wait for nature to take its course, Simmons and 

Brown have been trying to use their results to engineer an artificial gold trap. 3……………. 

Disappointingly, the yield wasn‟t worth the effort. “ It would cost NZ$ 3 million [US$ 2 million] to 

get half a million of gold”, Brown says of the estimated annual cost and revenue, assuming it ran for 

10 years. 4……………. 

Prospects might be improving, however. The price of gold has nearly doubled since Brown‟s first 

collector was built. And in September last year, the US Department of Energy flew Brown to Tucson, 

Arizona to speak about the possibilities of artificial tarps at a conference on mineral extraction from 

hydrothermal waters. 
(McKenna, Phil: “Searching for Gold” in New Scientist, 20 January 2007, Vol 193, No. 2587, p.33) 

 

The fragments are: 
a) In the 1990‟s, after Brown discovered gold precipitating in the geothermal plant, he built a couple 

of vessels that collected gold from water passing from high to low pressure in wells near another 

New Zeeland plant. Each vessel, about the size and shape of an oil drum, contained a series of 

about 50 steel plates riddled with small holes. The holes allowed water to flow through the vessel 

while the plates provided a large surface area onto which gold could precipitate. 

b) This collapse could have allowed the gold-rich fluid below what remained of the volcano to shoot 

to the surface and precipitate quickly into a concentrated deposit. 

c) “My gut feeling looking at Lihir is that it formed in the same time it took Mount St. Helens to 

blow up-a month, a day, maybe as short as 5 hours”, Hall says. He believes there was a “perfect 

storm” of circumstances that came together to form the massive deposit. “You need a big reservoir 

of magma that is pregnant with gold-rich solution, but you also need a trigger that is fast, like the 

top of a volcano blowing off, so that you can release the solution instantaneously. 

d) Much of the cost comes from building a vessel to withstand such high pressures. Other costs come 

from losses at the plant when the well has to be shut down to scrape the gold off the metal plates. 

”Every hour that the power station is offline you are just hemorrhaging money”, he says. 
 

II.  WRITING AN ESSAY: In a sort essay of 150-200 words give the arguments for and against 

the following statement:” In poor and developing countries gold ore should be massively 
exploited by whatever means to improve the life of the local people”. Use the following 
words/phrases: (See G: G, H) 
The main (dis)advantage of……..is……. 

One point/argument in favor of……is……. 

It could be argued that…………/ This is open to doubt…….. 

Nevertheless I still believe that……../ I disagree with…….  


