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Curating Geology Collections,

Geology Master Class
20th April 2011

Led by David Gelsthorpe
Curator of Earth Science Collections,

The Manchester Museum

David.gelsthorpe@manchester.ac.uk
Tel: (0161) 3061601

	9.30-10.00
	Registration and coffee

	10.00 -10.05
	Welcome

	10.05 -10.20
	Introduction to Geology

Including how Geology relates to/shapes our understanding of social history.

	10.20- 11.40
	How to curate geology collections: Store tour

· What’s in typical collections and basic identification

· How to organise

· Storage conditions

· Hazards

· Documentation and important information

	11.30-11.45
	How to curate geology collections: Summary, discussion & questions

	11.45 -12.30
	Enquiries

Typical enquiries, how to identify and answer them, including reference materials.

	12.30 -13.30
	Lunch 

Opportunity to look at the Geology gallery and new Living World gallery

	13.30 -14.30
	How to use geology collections: A-level workshop

Opportunity to try an A-level geology workshop using the collection

	14.30-14.45
	Tea break

	14.45 -15.45
	How to use geology collections: Adding a ‘social history twist’

· Exhibitions

· Handling tables

· Outreach

· Public programmes
· Reminiscence

	15.45-16.00
	Evaluation, discussion and questions


Where to start?
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Environmental standards for the display of
geological collections

Temperature and humidity
· Specific details of the relative temperature and relative humidity are given below. Priority should be given to maintaining these conditions and regular monitoring should be undertaken.
	Specimens
	Ambient temperature
	Ambient relative humidity

	General guidance
	16-22°C
	45-55%

	Fossils containing Pyrites and Marcasites
	16-22°C
	<55%

	Fossils with shale or clay matrix
	16-22°C
	not below 40%

	Sub-fossil bone (Ice Age bones)
	15-18°C
	below 40% <5% each side


· Sudden and extreme fluctuations in temperature and relative humidity must be avoided.

· All apertures should be made draught-proof. The blackening of windows and the introduction of double-glazing may help to reduce and maintain constant temperatures.

· It is recommended that all areas used to display specimens be kept in darkness when not in use by staff or visitors.

· Specimens must be isolated from sources of direct heat, including heat producing components of lighting.

· Clay and shale can disintegrate at a relative humidity below 40%.

Protection of the geology collections on display

Against Fire

· Areas housing the collections must be insulated to a high standard (not less than half an hour protection, but preferably to one hour).

· All electrical wiring and equipment must be installed in accordance to the appropriate British standard, the Institute of Electrical Engineers and the Electricity at Work Regulations and must be regularly checked.
Against Flood

· As far as possible no pipe work or tanks must be permitted in areas where material is on display. Adequate drainage should be provided in areas where there is the possibility of flooding.
· Every object must be raised at least 125mm above the floor. Objects should be kept away from the walls.
Physical damage

· All specimens at all times must receive the maximum physical support and the minimum stress. Display mounts should take into account weight and centre of gravity.
· Glass shelves should be avoided as specimens can “walk” if the shelf vibrates.
· The display materials must be inert and not affect the specimens in any way.
· Specimens must be protected from physical shock and vibration.
· Specimens must be kept separate from each other to prevent abrasion and contamination.
· During building work, contaminants such as dust (which can cause fading, corrosion and encourage mould), solvent fumes and large quantities of moisture should be kept to a minimum. If these problems occur contaminants should be removed before display.
· Dust can be minimised and the environmental conditions stabilised, by having near air-tight display cases.
· To avoid damage to specimens by gases, organic vapours and other compounds in close proximity, the following should be avoided: manufactured boards, natural fibres such as wool-felt and silk, fire retardant coatings, cleaning compounds, recently applied paint, adhesives and many woods, especially oak, birch and sweet-chestnut. Some woods produce small amounts of acetic acid, which can damage specimens in enclosed spaces.
Protecting people from the collection

· The museum must comply with all the relevant health and safety legislation.
· Highly toxic specimens, radioactive specimens and specimens that may cause dermatitis or allergic reaction must be identified as such.
· Potential build-up of radon gas must be considered and monitored if necessary.
General Risk Assessment Form
[image: image19.wmf]
	Date: (1)

30/09/2011
	Assessed by: (2)
D. Gelsthorpe


	Validated by: (3)
R. Smith
	Location:  (4)

Invertebrate store (B.27), Vertebrate store (B.36), Type & Figured store (B.30), Eagar Room (B.26)
	Assessment ref no (5)
	Review date: (6)

	Task / premises: (7)
Answering enquiries and cataloguing the collection: moving roller racking, taking out drawers, using a computer, using steps, lone working, moving specimens using a trolley, conducting research


	Activity (8)
	Hazard (9)
	Person(s) in danger (10)
	Existing measures to control risk (11)
	Risk rating (12)
	Result (13)

	Use of roller racking
	Trapping between roller racks
	Curators, Curatorial Assistants, maintenance workers, volunteers, researchers, visitors
	Checking aisles are free before moving roller racking, good lighting to see between racks, reminding new visitors/researches of the possible dangers of roller racking.
	Low
	A

	Removing drawers
	Drawers may be heavy
	Curators, Curatorial Assistants, maintenance workers, volunteers, researchers, visitors
	Manual handling training, use of steps for higher level drawers, assistance from others when carrying heavy drawers. Area where items to be moved to be separated off using a barrier to define the area of risk and minimise the number of people exposed to the risk.
	Medium
	A

	Using a computer
	Electrical faults
	Curators, Curatorial Assistants, maintenance workers, volunteers, researchers, visitors
	Regular PAT testing
	Medium
	A

	Using steps
	Potential to fall from steps
	Curators, Curatorial Assistants, maintenance workers, volunteers, researchers, visitors
	Steps with a handrail are used at all times

Annual ladder condition checks
	Medium
	A

	
	Potential to bang your head against the low ceiling
	Curators, Curatorial Assistants, maintenance workers, volunteers, researchers, visitors
	Making people aware of this issue
	Medium
	A

	Lone working
	Potential for accidents to go unnoticed
	Curators, Curatorial Assistants, maintenance workers
	Store checks at the end of each day, informing colleagues of whereabouts, avoid lone working where possible
	Medium
	A

	Moving specimens using a trolley
	Trolley may roll when on uneven surface
	Curators, Curatorial Assistants, maintenance workers, volunteers, researches, visitors
	Placing trolley on a flat surface
	Medium
	A


Palaeontology (fossil) collections

Organise the collection based on how it is used, or how you think it will be used

Taxonomically (using the was fossils are grouped by classification)

· Best for answering enquiries such as ‘can I look at all your ammonites?’ 
· No hard and fast rules for how to do this.

· This means the fossils from the same age rocks are spread out in different parts of the store.
Manchester Museum’s system:

Vertebrate Fossils

	Fossil fish
	Then by genus and then by age

	Amphibians
	Then by genus and then by age

	Reptiles
	Then by genus and then by age

	Mammals
	Then by genus and then by age

	Birds
	Then by genus and then by age

	Pleistocene (Ice Age) mammals
	Then by genus and then by age, 

also by site


Invertebrate Fossils

	Protozoa (algae)
	Then by genus and then by age

	Porifera (sponges)
	Then by genus and then by age

	Cnidaria (corals)
	Then by genus and then by age

	Bryozoa
	Then by genus and then by age

	Brachiopods
	Then by genus and then by age

	Graptolites
	Then by genus and then by age

	Bivalves
	Then by genus and then by age

	Gastropods
	Then by genus and then by age

	Cephalopods (ammonites & belemnites)
	Then by genus and then by age

	Arthropods (trilobites etc.)
	Then by genus and then by age

	Echinoids (sea urchins)
	Then by genus and then by age

	Plants
	Then by genus and then by age


Stratigraphically (using the different age rock units the fossils come from)

· Best for answering enquiries such as ‘can I look at all your fossils from the Lower Carboniferous?’ 
· Use the geological time scale on the next page.

· The means fossils from each group of organisms are spread out in the store depending on their age.
  By collection
· Best for answering enquires such as ‘can I see all you fossils collected by Dawkins’
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Download from: http://www.stratigraphy.org/column.php?id=Chart/Time%20Scale
Fossils: what’s important
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Specimen

· Acid free card tray – protects specimen from movement damage, hold the specimen together with its information.
· Bagged – protects specimen from environmental changes and flooding. Some protection from movement. Used to make sure the information and number stays with the specimen.

· Accession number – unique number. Printed onto normal paper, suggested font size 8, use clear type font e.g. Calibri, e.g. LL.15954. 
In Manchester we glue the paper with the accession number on to the specimen using B72 conservation grade glue diluted using acetone (nail varnish remover). We then paint over the paper number with the same mix. The number can be removed with acetone if need be.
Label
· Useful to identify your museum

· Useful information:

· Accession number e.g. LL.15954
· Scientific name e.g. Calymene blumenbachi. These are genus and species names. They should always be in italics, genus starts with a capital letter, species starts with a small letter. It is sometimes followed by the mane of the person who first named it.

· Horizon e.g. Silurian, Wenlock Limestone. This is the age of the specimen

· Locality e.g. Wenlock Edge, Shropshire, England. This is the place it comes from rather than where it lives in the museum.

· Collector e.g. William Boyd Dawkins
Pyrite decay
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Pyrite (FeS2) or fool’s gold is a common mineral found in many kinds of rocks, some fossils and in mineral form. 
Pyrite oxidation/disease occurs when the mineral decays in damp conditions, usually a relative humidity of greater than 60% relative humidity. 
What pyrite decay looks like
· Loss of surface shine

· Develops a crust of white or yellow crystals

· Smells sulphurous (like a bag if salt and vinegar crisps)

· Specimen may crack and disintegrate from inside out. 

· The reaction produces sulphuric acid which can burn through labels/card trays/drawers

· Pyrite common in Lower Jurassic fossils
Solutions
· KEEP THE RELATIVE HUMIDITY BELOW 55%

· Bag specimens
· Use gel bags to bring down bring down the humidity

· If big problem seek specialist help
Reference

Pyrite decay: cause and effect, prevention and cure, Nigel Larkin. NatSCA news issue 21 p. 35, August 2011

References: Fossils
· British Cenozoic Fossils, published by the Natural History Museum
· British Mesozoic Fossils, published by the Natural History Museum
· British Palaeozoic Fossils, published by the Natural History Museum
· Plant Fossils of the British Coal Measures (Palaentology FG Fossils) Dr C. J. Cleal, Professor David S. G. Thomas, published by the Palaeontological Association (there are more books in this series that are useful)

· Invertebrate Palaeontology and Evolution, Euan Clarkson, published by Chapman and Hall

How to classify rocks

Taken from http://jersey.uoregon.edu/~mstrick/MinRockID/RockID/RockIDChart.html
More complex alternative at The British Geological Survey: http://www.bgs.ac.uk/bgsrcs/
	General rock type
	Texture (average size of minerals)
	General colour and composition
	Rock name

	IGNEOUS
ROCKS
Interlocking
homogenous
crystalline
texture - no
preferred
orientation to the
mineral grains
	Fine grained extrusive, volcanic
	Felsic – light coloured
	Rhyolite

	
	
	intermediate
	Andesite

	
	
	Mafic – dark coloured
	Basalt

	
	Medium grained dykes, sills etc.
	Felsic – light coloured
	--------

	
	
	intermediate
	Dacite

	
	
	Mafic – dark coloured
	Dolerite

	
	Coarse grained generally intrusive
	Felsic – light coloured
	Granite

	
	
	intermediate
	Diorite

	
	
	Mafic – dark coloured
	Gabbro

	
	
	Ultramafic 
	Peridotite

	
	Glassy
	Dark to black
	Obsidian

	
	Frothy
	Felsic – light coloured
	Pumice

	
	
	Basic – Dark coloured
	Scouria

	SEDIMENTARY
ROCKS
Consolidated detrital clasts, chemical precipitates, and/or biological residue
	Coarse grained
	Rounded grains
	Conglomerate

	
	
	Angular grains
	Breccia

	
	Medium grained
	Quartz with feldspar
	Sandstone

	
	
	Quartz with rock fragments and clays
	Graywacke

	
	Fine grained
	Non-foliated – non-clay grains
	Siltstone

	
	
	Foliated – clay grains
	Shale

	
	Medium-fine grained mostly lime mud
	Soft, fizzes in acid
	Limestone

	
	
	Hard, fizzes in acid
	Chert

	
	Mostly fossil fragments
	Mostly shell fragments
	Coquina

	METAMORPHIC
ROCKS
Interlocking non- homogenous crystalline texture - commonly with a preferred orientation to the mineral grains
	Very fine grained
	Dull- makes ‘tink’ sound good cleavage
	Slate

	
	
	Foliated, shiny dues to bigger mica
	Phyllite

	
	Medium to coarse grained
	Individual minerals visible, minor layers develop
	Schist

	
	Colour banded
	Alternating layers of light and dark minerals, folding
	Gneiss

	
	Non-foliated, no orientated grains
	Soft, fizzes in acid
	Marble

	
	
	Hard, does not fizz in acid
	Quartzite

	
	
	Interlocking hornblende crystals
	Amphibolite



References

· The Penguin Dictionary of Geology (Penguin Reference Books) Philip Kearey 
· Rocks & Minerals: The Definitive Visual Guide (Dk), Ronald Bonewitz
· Holmes Principles of Physical Geology Holmes Doris L., Holmes Arthur 
· A Dynamic Stratigraphy of the British Isles: A Study in Crustal Evolution, R. Anderton, P. Bridges , Mike Leeder, B.W. Sellwood 
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Rocks: what’s important
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Specimen

· Acid free card tray – protects specimen from movement damage, hold the specimen together with its information.

· Acid free tissue paper – protects specimen from movement damage.
· Accession number – unique number. Printed onto normal paper, suggested font size 8, use clear type font e.g. Calibri, e.g. M.8803. 
In Manchester we glue the paper with the accession number on to the specimen using B72 conservation grade glue diluted using acetone (nail varnish remover). We then paint over the paper number with the same mix. The number can be removed with acetone if need be.
Label
· Useful to identify your museum

· Useful information:

· Accession number e.g. M.8803
· Rock name e.g. Limestone. This could also include other relevant details e.g. contains the mineral pyrolucite

· Horizon e.g. Solhnholfen Limestone, Upper Jurassic. This is the age of the specimen

· Locality e.g. Berner Quarry, Solnhofen, Bavaria, Germany. This is the place it comes from rather than where it lives in the museum.

· Collector e.g. Harry Holliday

Minerals: what’s important
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Specimen

· Acid free card tray – protects specimen from movement damage, hold the specimen together with its information.

· Acid free tissue paper – protects specimen from movement damage.
· Accession number – unique number. Printed onto normal paper, suggested font size 8, use clear type font e.g. Calibri, e.g. N.15326 
In Manchester we glue the paper with the accession number on to the specimen using B72 conservation grade glue diluted using acetone (nail varnish remover). We then paint over the paper number with the same mix. The number can be removed with acetone if need be.
Label
· Useful to identify your museum

· Useful information:

· Accession number e.g. N.15326
· Chemical classification number e.g. 14.1.1.1 here using Dana’s index
· Mineral name e.g. calcite. This could also include other relevant details e.g. associated with galena

· Horizon useful if you have this information, but often less important for minerals 

· Locality e.g. Dolyhir Quarry, Powys, Wales. This is the place it comes from rather than where it lives in the museum.

· Collector e.g. David I. Green, 1997

· Hazard information e.g. toxic, useful warning for minerals like arsenic.

How to organise
DANA Classification Number

	Definition
The Dana classification number used in this database is based on Dana's New Mineralogy, Eighth Edition, by Richard V. Gaines, H. Catherine Skinner, Eugene E. Foord, Brian Mason, and Abraham Rosenzweig, with sections by Vandall T. King, Illustrations by Eric Dowty, (ISBN: 047119310-0) Copyright © 1997, John Wiley & Sons, Inc.  This material is used by permission of John Wiley & Sons, Inc.  

Example

For our example of the New Dana classification number, let’s examine a common mineral group that contains calcite as a member:

V - 14 Anhydrous Carbonates

14.01 Anhydrous Carbonates with Simple Formula ACO3

14.01.01 Calcite Group (Space Group: R3barc)

14.01.01.01 Calcite CaCO3 

14.01.01.02 Magnesite MgCO3 

14.01.01.03 Siderite Fe++CO3 

14.01.01.04 Rhodochrosite MnCO3 

14.01.01.05 Sphaerocobaltite CoCO3 

14.01.01.06 Smithsonite ZnCO3 

14.01.01.07 Otavite CdCO3 

14.01.01.08 Gaspeite (Ni,Mg,Fe++)CO3 

The number 14 represents the new Dana class for anhydrous carbonates.   The second number 01 represents the new Dana type for simple cation formula.  The third number 01 represents the calcite group with its hexagonal-rhombohedral structural similarities.  For the purposes of this mineral database, the new Dana class is 14, the new Dana type is 14.01, the new Dana group is 14.01.01 and the last number is assigned to the individual species.


Look up minerals using http://webmineral.com
Other ways to classify minerals include: Hayes index or Struntz class
Hazardous minerals
Taken from information put together by Jan Freedman, Plymouth City Museum & Art Gallery
Toxic minerals

Some minerals are toxic either by ingestion, inhalation (of dust) or in some cases by repeated skin contact. Acute poisoning is unlikely, although arsenic (As), lead (Pb), Mercury (Hg) and thallium (Ti) should be regarded as highly toxic. Arsenic and its compounds are considered carcinogenic. The lethal dose from arsenic can be as low as 20mg.

Lethal dose for thallium as the oxide is 100-200mg for an adult.

NB. most minerals are on the whole safe. However you should always be cautious when you don’t know what a mineral is. 

	Associated specimen
	Identifying the problem
	Care and conservation

	Look out for the following:

Antimony (Sb)

Arsenic (As): especially claudite, arsenolite and orpiment

Barium (Ba): witherite, nitrobarite and frankdicksonite (rare), barite is much less loxic

Bismuth (Bi)

Boron (Bo): all boron minerals

Copper (Cu) some soluable minerals are toxic

Fluorine (F): any soluable fluoride minerals

Lead (Pb): arsenates, carbonates, chlorides, oxides, phosphates and sulphates

Mercury (Hg): native and vapour form

Selenium (Se)

Thallium (Tl)

Uranium(U): in addition to radioactivity, this mineral also causes kidney damage

Zinc(Zn): especially dust
	NB. The identification may not be correct, check with mineralogist

Toxic effects are caused by

1. The presence of the toxic element

2. Sate: fine powder or solubility if swallowed or absorbed by stomach

3. Physiological factors, each person reacts differently

4. Dose. Try to reduce this as much as possible

Wear gloves if you are in doubt about handling 


	There are no minerals that are so toxic that normal handling will produce dramatic poisoning. Some are toxic by ingestion or inhalation.

Arsenic or Thallium minerals should be handled with gloves (latex or neoprene) and wash hands afterwards. Storage should be labelled as toxic. No unsupervised handling.

All mechanical processing (cutting, polishing, cleaning, breaking etc.) should be carried out in a fume cupboard

Do not lick to aid identification

Galena (commonest lead ore) is not normally considered toxic. 


Radioactive minerals

Radioactivity occurs when uranium breaks down into daughter products. This is classed as ionising radiation. The National Radiological Protection Board has set upper limits as 7.5 µSv. This level is not likely to occur under normal conditions. 

A collection of 6 or so specimens presents a negligible risk if handled rarely e.g. 1 hour per year. If you strongly suspect you have radioactive minerals in your collection, you should contact specialist help.

Physical hazards
The main problems come with needle-like minerals, minerals with sharp edges and fibrous minerals. 

	Associated specimen
	Identifying the problem
	Care and conservation

	Fibrous forms of: zeolites, amphiboles (tremolite or actinolite), pectolite, epidote, okenite and scholzite

Specimens that cause skin irritation: Petroleum oil, bitumen and other hydrocarbons

Mineral dust: quartz, olivine, magnetite, talc or minerals which contain: beryllium, cadmium, iron oxide, manganese, vanadium, chromium or nickel 
	Look carefully at the specimen:

Is it glassy with sharp edges?

Are there needle-like sharp crystals?

Is it obviously dusty?
	Wear gloves

In general use common sense. Fragile minerals may disintegrate of regularly handled.

Avoid inhaling dust

Wear masks if need be. Try to keep areas well ventilated or use fume cupboard.


Asbestos

Fibrous asbestos is a human carcinogen. There is no safe level of exposure.
	Associated specimen
	Identifying the problem
	Care and conservation

	Fibrous forms of amphibole.
	Always read the label:

Treat fibrous minerals with suspicion.

Fibres can cause irritation of the lungs or cancer.
	Seal specimens in 2 plastic bags.

Wear gloves and mask when handling.

Remember: fibrous asbestos is very fragmentary and bits easily break off.

Contact your health & Safety officer for help.


Where to go for advice & help
· The Geological Curators Group (GCG)

Run training and provide advice: www.geocurator.org
· Natural Science Collections Association (NatSCA)


Run training and provide advice: www.natsca.info
· PalaeoManchester Blog


David Gelsthorpe’s blog at The Manchester Museum: 
https://palaeomanchester.wordpress.com
· Volunteers


Especially with specialist knowledge
Enquiries
Dinosaur eggs?
	Dinosaur egg

How can we tell it’s a real dinosaur egg?

· You can see the preserved cracked shell that formed the outside of the egg

· The shell forms a thin, hard outer crust 

· You can see the sediment that filled the inside of the egg

· It is egg shaped

· It is large, a large animal would have hatched from it

· Scans may reveal the skeleton of an developing dinosaur inside (NB. This has not been scanned yet)

· It dates from the Cretaceous period, about 90 million years ago when dinosaurs roamed the Earth. 
	[image: image10.jpg]




	Septerian nodule

Why it might be a dinosaur egg

· It is egg shaped

· It looks to have a cracked surface

Why it’s not a dinosaur egg

· The cracks go deep inside the specimen

· The cracks form a semi-regular hexagon pattern

· There is no shell i.e. the cracks are not in a thin layer at the surface

· It was not found with any fossils that date from the time of the dinosaurs

What is a septerian nodule?

· These form when balls of minerals grow in the spaces between the grains and in cracks in a rock

· The cracked pattern is from the minerals growing in naturally occurring cracks
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	Quartzite pebble

Why it might be a dinosaur egg

· It is egg shaped

Why it’s not a dinosaur egg

· It is a pebble that is the same all the way through

· It does not show any structures

What is a Quartzite pebble?

· This is a pebble made out of the mineral quartz

· This was probably formed in a river or on a beach
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Dinosaur bones?

	Iguanodon bone

How can we tell it’s a real dinosaur bone?

· It shows a porous structure which would have been where the blood vessels and bone marrow would have been

· This porous structure makes the bones lighter

· The bone shows a strong smooth outer layer

· It dates from the Cretaceous period about 90 million years ago when dinosaurs were alive

· It is heavier than modern bone as some of the bone has been replaced by mineral

· It was found with other dinosaur fossils
	[image: image13.jpg]




	Modern bone

Why it might be a dinosaur bone

· It shows a porous structure which would have been where the blood vessels and bone marrow would have been

· This porous structure makes the bones lighter

· The bone shows a strong smooth outer layer

Why it’s not a dinosaur bone

· It is very light as none of the bone has been replaced by minerals

How we know it is modern?

· Because it has the same composition as modern bone
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	Flint nodule

Why it might be a dinosaur bone

· It is bone shaped

· It is about 90 million years old, when dinosaurs lived on Earth

Why it’s not a dinosaur bone

· It is the same dark coloured mineral all the way through

· There are no structures

What is a flint nodule?

· A naturally occurring  ball of quartz minerals that grow in chalk
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Meteorites
	How can we tell it’s not real meteorite?

Enquiries asking if an object is a meteorite are 99.9% always slag, By-products of the metal smelting process.

Slag is usually metallic, and almost always shows bubbles. Meteorites NEVER show bubbles.

Genuine meteorites are usually associated with a bang and a crater!
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Stigmaria roots
	What is it?

This is a very common enquiry.

It is a tree root from a Stigmaria fossil. Stigmaria were large moss-like trees, closely related to mosses. The roots were mostly structural. The spots are where small water roots came out of the side of the fossil.

They are usually casts in-filled with sand. They are common in the north-west and lived in the coal swamps that covered the area about 300 million years ago.
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Ammonites

	What is it?

This is the most common ammonite called Dactylioceras commune.

They have characteristic ribbed spiral shells. This is commonly found by families on holiday in north Yorkshire or Dorset.

They were a bit like squid and lived in the tropical oceans that covered Britain about 180 million years ago.
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Engage with the Experts: A-level Study Day   

GL1 Foundation to Geology

Understanding and interpreting fossils
You have just come back from some fieldwork and have collected a range of fossils that could help you understand the geology.
TASK

Look at the fossils you have been given and in your group discuss:

· What fossil groups have you got?
· What can the fossils tell us about the environment and the age of the rocks they came from?
Summary at the end of the session

Each group is asked to present their key findings back to the other groups

This is how real scientists work:

· Piecing the evidence together like a crime scene

· Making the best guess they can with limited evidence

· Ask other people and look at references

Record the results of your scientific investigation into the fossils:

Name:
What are the main fossil groups and how are they preserved?

	


What environment did these animals live in, how do you know?

	


Which fossil could you use to tell the age of the rock and how old is it? 
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