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UNIT 21: Geology 

Finding Traces of Ancient Life 
 

 
 
 
New Vocabulary 
fossil 
agglutinated 
foraminifera 
sediment layer 
microdiamond 
toxin 
hydrothermal vent 
arsenate ion 
phosphate-based DNA 
 

 

Prefixed Words 
extraterrestrial 
microdiamond 
hydrothermal 
 
 

Compound Words 
amoeba-like 
single-celled 
latter-day 
phosphate-based 
 

 

 
 

 

 

 

Preparing to read: To what degree the discovery of fossil sediments can 
influence the development of our modern world? 

Diamond-Coated Sea Creatures 

  Call it extraterrestrial bling. Fossilized sea creatures have been found that 

coated themselves in tiny diamonds created in the asteroid impact that killed 

off the dinosaurs. The fossils were discovered by a team led by Michael 

Kaminski, a geologist at University College London. They went to the 

Umbria-Marche basin of eastern Italy in search of the fossilized remains of 

deep-ocean creatures called agglutinated foraminifera. These amoeba-like 

single-celled organisms build protective “tests” around themselves by sticking 

together sediment grains from the sea floor.[…]  Kaminski’s team looked for 

fossils in rock samples taken just above and below the sediment layer created 

by the huge asteroid impact at the end of the Cretaceous period, 65 million 

years ago. The foraminifera tests they found were mainly composed of 

common minerals such as quartz, but some of the component grains were 

unusually rich in metals such as nickel and cobalt, indicating that they had 

originated in outer space. Even more surprising were microscopic granules of 

carbon, no more than 10 micrometers across, which were subsequently 

identified as diamonds.[…]   The majority of these microdiamonds were 

formed from terrestrial graphite rock that was altered by the extreme pressure 

and temperature of the asteroid impact, but a small proportion was truly 

extraterrestrial, derived from carbon in the asteroid itself. It seems the main 

reason the foraminifera chose grains containing diamonds and metals for their 

tests was the lack of other grains of a similar density at this particular site. 

What remains a mystery is how these ancient foraminifera were able to pick 

out the densest grains, an ability they share with their latter-day descendants 

[…]  

 

Dartnell, Lewis; “Sea Creatures Had a Thing for Bling” in New Scientist, 10 May 

2008, Vol. 198, No. 2655, p. 8. 
Arsenic-from Death to Life 

A deadly poison, arsenic is best known for snuffing out life. But could it have 

played a key role in the origins of life on Earth? Felisa Wolfe-Simon of 

Harvard University thinks so because the toxin behaves so similarly to 

phosphorus, an essential ingredient in nearly all living things. Much more 

arsenic would have been available in Earth’s primordial oceans than 

phosphorus. And while microbial activity was necessary later to unlock 

phosphorus from rocks, arsenic could have been dissolved in water from 

hydrothermal vents. Phosphorus binds to four oxygen atoms to form a 

negatively charged phosphate ion that is used to build the backbone of DNA’s 

double helix. […] Just as phosphorus forms phosphate ions, so arsenic readily 

forms arsenate ions. […] If early life did use arsenate, single-celled 

organisms with arsenate-based DNA may still be around today wherever 

phosphorus is scarce. […] Microbes living in Antarctica or on Saturn’s moon 

Titan might find phosphate-based DNA too sluggish to work with and have 

evolved to take advantage of faster-reacting arsenate instead.   
 

Reilly, Michael; “It’s Arsenic, but not as We Know It” in New Scientist, 26 April 

2008, Vol. 198, No. 2653, p.10. 
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 Section I  
Vocabulary Activities 
 

I. GUESSING MEANING: Match the following words /phrases with the 
definitions: impact, fossil, foraminifera, sediment, descendant, toxin, vents, samples, 
agglutinated, derived. (See G:C.1) 
 
1.………….the force of a collision 

2.………….stuck or clumped together 

3.………….a part or a piece taken as representative of a whole group 

4…………...hardened remains or imprints of plant or animal life preserved in the Earth’s crust 

5…………..traced from or to a source 

6…………..matter that settles to the bottom of a liquid  

7…………..a person who is an offspring of a certain ancestor 

8…………..marine protozoans with  calcareous shells full of tiny holes through which slender 

filaments project 

9………….crusted openings in a volcano from which gas and molten rock erupt 

10…………poisonous compound produced by microorganisms and causing diseases. 

 

II. WORD BUILDING:  Use the word in capital letters to complete the sentences. Add the 
necessary prefix and/ or suffix and put the word in the correct form. (See G: A, B) 
 

1.  They went in search of the fossilized remains of deep-ocean ……..called agglutinated foraminifera. 

CREATE 

2. They seem to prefer heavy grains………to help them sink to the bottom of the ocean. PRESUME 

3. Some of the component grains were………rich in metals such as nickel and cobalt, indicating that 

they had originated in outer space. USE 

4. The………of these microdiamonds were formed from terrestrial graphite rock.  MAJOR 

5. A small portion was truly ………., derived from carbon in the asteroid itself.  TERRESTRIAL 

6. While microbial activity was necessary later to ………phosphorus from rocks, arsenic could have 

been dissolved in water from hydrothermal vents. LOCK 

 

III. SYNONYMS AND ANTONYMS: Find synonyms and antonyms in your text to the following 
words. 
 

       Synonyms: 

1. a coat, fold or stratum are similar in meaning to………. 

2. antique, obsolete, archaic are similar in meaning to……….. 

3. to fasten, to unite, to join are similar in meaning to……… 

4. sparse, rare, insufficient are similar in meaning to……… 

      Antonyms: 

1. different is opposite in meaning to……… 

2. optional is opposite in meaning to……… 

3. energetic is opposite in meaning to………. 
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Section II 
Language Focus 

               

           The Passive Voice 
      (See G: VIII) 
      
 
 I. REPHRASING: Rewrite these sentences using passive forms: 

 
1. Geologists have found in the Umbria-Marche basin fossilized sea creatures coated in tiny diamonds. 

2. A team led by Michael Kaminski discovered the fossils. 

3. The scientists identified the microscopic granules of carbon as being diamonds. 

4. Extreme pressure from the asteroid impact altered the graphite rock. 

5. They say that the microdiamonds were formed from graphite rock.  

6. They believe that four atoms of phosphate ion build the backbone of DNA’s double helix. 

 

II. In the sentences from exercice I. indicate where is necessary to mention the agent and where 
we can omit it.  
 

III. REPHRASING:  For each of the sentences below, write a new sentence as similar as possible 
in meaning to the original sentence, but using the word given. The word must not be altered in 
any way. 
 
1. The amoeba-like creatures had used heavy sediment grains before sinking to the bottom of the sea 

floor.  

BEEN……………………… 

2. People say that geologists have studied these fossils from rock samples. 

IT………………. (double passive) 

3. Amoeba-like creatures formed the foraminifera that they found. 

WAS…………………… 

4. People know that arsenic snuffles out life. 

IS………………………. 

5. In 2008 they discovered that arsenate ions can be used in a new way. 

USAGE……………….. 

6. Microbes living in Antarctica can use a faster reacting arsenate instead of a phosphate-based DNA.  

USED……………….. 

 

 
IV. MATCHING SENTENCES: Change the following sentences into the passive form and match 
each sentence with the correct reason for the transformation (A-C) from the list below.  
 
A. The agent is unknown or unimportant. 

B. The agent is obvious from the context. 

C. Rules or procedures are described.  

 

1. They analyzed the microscopic granules of carbon and they compared the results before they 

published the article. 

2. Geologists have studied the Umbria-Marche basin for fossils. They have found sediment-coated 

amoeba-like single-celled organisms. 

3. It was in 2007 that they made the startling discovery.   
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Section III 
Text Structure 
 

 I. ORGANISING SENTENCES:  Join the sentences using the suggestions in 
brackets and make any necessary changes: (See G:C) 
 
1. Four atoms of oxygen are connected to phosphorus. In this condition a negatively charged 

phosphate ion is formed. The negatively charged phosphate ion is the backbone of DNA’s double 

helix. (which, if) 

2. Microbes living in Antarctica might use arsenate to construct their DNA. Even more, microbes 

living on Saturn’s moon might have done that. (not only…..but also). 

3. The foraminifera’s grains were rich in metals. Nickel and cobalt are metals. Scientists say that 

nickel and cobalt might have originated in outer space. (according to, which, such as) 

4. A team lead by Michael Kaminski went to the Umbria -Marche basin. In that place they discovered 

the agglutinated foraminifera. The foraminifera were found below the sediment layer from the 

Cretaceous period. (that, where) 

 

II. LISTENING COMPREHENSION: Listen to the text called “Diamond-Coated Sea Creatures” 
and decide whether the following statements are true or false.  
 
1. The Umbria-Marche basin situated in western Italy had fossilized remains of foraminifera. 

2. The fossils were found in rocks near a sediment layer created by an asteroid impact 95 million years 

ago.  

3. The foraminifera they found were composed mainly of minerals such as nickel and cobalt. 

4. The microdiamonds from the fossils were formed in extreme pressure and temperature conditions. 

5. The scientists discovered how these ancient creatures picked out the densest grains of metal and 

minerals. 

 

III. SUMMARISING TEXT: Identify three arguments which do not summarize/belong to the 
paragraphs of the second text “Arsenic-from Death to Life”. (See G: XX.B.1) 
 
1. Arsenic might have played a role in constructing primordial life on Earth.  

2. Both arsenic and phosphorus are essential to nearly all living things.  

3. Microbes would have been available in hydrothermal vents. 

4. Both phosphorus and arsenic can form ions.  

5. Arsenate-based DNA can be found in microbes living either in Antarctica or on Saturn’s moon. 

 

IV.  WRITING AN ESSAY: In a short narrative essay of 150-200 words present a scientific 

expedition that you have undertaken with your colleagues and professors. Use the following 
linking words or phrases: (See G: G, H) 
 
From the very beginning… 

Further on……/Consequently… 

Following that event/ discovery we decided that…. 

Unexpectedly……. 

To this day, (this expedition)….. 


