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Lab 5
Andesites, Latites, Trachytes, Dacites and Rhyodacites

In this lab, we will examine volcanic rocks that are more "differentiated" than basalts. The main objective of this lab is to train you to classify these rocks, and to be able to tell them apart, which is not always easy. In addition, you will answer several "process - oriented" questions for each sample, which are aimed at emphasizing some of the concepts that you learnt in lecture, and will help you understand some of the processes involved in the formation of these rocks. 

Andesites most commonly occur at convergent plate boundaries (e.g. island arcs and continental margins). They are also common in oceanic islands (e.g. Hawaii), although there, they tend to be phenocryst - poor, and commonly belong to the Hawaiite - mugearite series. Andesites span a relatively wide range of compositions ranging from basalts to trachyandesites (latites) and trachytes. Andesites that are compositionally close to basalts are therefore best termed "basaltic andesites".

Trachytes are the Na- and K- rich equivalents of andesites. They therefore contain more modal sanidine, anorthoclase or orthoclase than andesites and trachyandesites (latites). Sodic varieties (best termed "alkali trachytes") may contain aegerine, riebeckite or rare fayalite, and are considered the differentiation products of AOB's.

Dacites and Rhyodacites: Unlike andesites and trachytes, dacites and rhyodacites are silica - oversaturated. They therefore commonly contain phenocrysts of quartz or one of its high T polymorphs (e.g. Tridymite or cristobalite). Because of their higher SiO2 content, they tend to contain more glass compared to andesites and trachytes, and are therefore characterized by vitrophyric and hyalopilitic textures.

In the attached table, I have listed some of the characteristic features of each rock type, which should help you classify these samples. The table also includes basalts (which you studied in last week's lab) and rhyolites (which you will examine next week) to facilitate comparison.

Identification of volcanic rocks in thin section

	
	Rhyolites
	Dacites
	Trachytes
	Andesites
	Basalts

	Felsic Phenocrysts
	Qz MUST be present, San
	Qz (common), Plag, Orth or San
	Sanidine ± Na-Plag.
	Plag
	Plag

	Mafic Phenocrysts
	Bt 

Aeg + rare Fa
	Bt + Hb > Hy + Aug
	Hb, Bt, Aeg, Rieb
	Aug, Hy, Hb, Ol
	Aug, Ol, rare Hy

	Groundmass
	Glass ± K-spar, Qz
	Hyalopilitic or felsitic
	K-spar
	Plag ± Cpx ± Mgt
	Cpx (Pig & Aug) + Plag, commonly intergranular

	Texture
	Vitrophyric, pumiceous, Felsitic
	Porphyritic or vitrophyric
	Trachytic or orthophyric
	Porphyritic, glomero-, rarely glassy
	sparsely porphyritic, fine-grained, glass rare

	Colour
	light grey, pink, or black glassy
	light grey to grey, black when glassy
	light grey to pink
	med grey to dk grey, brown to pink.
	med grey to black

	Others
	No plag in matrix
	Plag phenocrysts > San

No mafics in matrix

Mafic inclusions are common
	
	No Qz or K-spar phenocrysts
	


Exercises

95215: "Andesite from New Hebrides":

This is a typical "island arc" andesite. It is best described as a "basaltic andesite". Although glass is not very common in andesites, this sample has a fair amount of glass in its groundmass. 

1-
List the minerals occurring in order of abundance. 

Phenocrysts:

Groundmass:

Secondary:

2-
What is the texture of the groundmass? 

3-
Why is this sample best described as a "basaltic andesite?

4-
Is this rock a product of differentiation of an AOB, an olivine tholeiite or a quartz tholeiite? Give reasons for your answer.

537 (also B537):

Even though the phenocrysts in this sample sometimes occur in clusters, it is relatively phenocryst - poor, and is in fact close to being described as a member of the "Hawaiite - mugearite" family! The plagioclase phenocrysts in this sample have "rounded" or embayed outlines.

1-
List the minerals occurring in order of abundance. 

Phenocrysts:

Groundmass:

Secondary:

2-
Why do you think the phenocrysts have embayed outlines?

3-
Give this rock a "full" name.

27: Unknown (Thin section + hand specimen):

1-
List the minerals occurring in order of abundance. 

Phenocrysts:

Groundmass:

Secondary:

2-
There is a very interesting textural relationship between the "amphibole" in this sample and the "opaque" mineral. Describe this texture and explain how it forms.

74: Augite andesite:

This sample contains "megacrysts". The plagioclase phenocrysts are zoned and seem to contain "drop-like" or "bleb-like" inclusions. These are inclusions of "glass".

1-
List the minerals occurring in order of abundance. 

Phenocrysts:

Groundmass:

Secondary:

2-
What is the general texture of this sample? What is the texture of the groundmass?

3-
Why do you think the glass inclusions in the feldspar phenocrysts are arranged in a specific zone?

4-
This sample contains a megacryst of a mafic mineral that now appears to have been altered to "oxychlorite". Based on your observations for sample 27, can you guess what this mineral was?

B1-3: Augite andesite:

1-
List the minerals occurring in order of abundance. 

Phenocrysts:

Groundmass:

Secondary:

2-
Give this sample a "full" name. Do you agree with the name given to this sample? State your reasons.

3-
This sample contains an inclusion. Inclusions in volcanic rocks are either "cognate" i.e. derived from the same magma that erupted, or "incognate" i.e. foreign to the whole magma. Which type is this inclusion? Why?

SF-19: Crane Mountain Volcanic, St. Francois Mountains (Thin section + hand specimen):

This sample contains “secondary” epidote, zoisite, and quartz that formed by its alteration/ metamorphism. 

1-
List the minerals occurring in order of abundance. 

Phenocrysts:

Groundmass:

Secondary:

2-
Give this sample a "full" name (ignoring the secondary/ metamorphic minerals). 

23: Unknown (Thin section + hand specimen):

1-
List the minerals occurring in this sample. 

Phenocrysts:

Groundmass:

Secondary:

2-
What is the texture of the groundmass?

3-
This sample contains quite a bit of secondary Chlorite, quartz, opaque and leucoxene. What mineral is the chlorite pseudomorphing in this sample?

4-
How would you classify this sample? (Short name)

26: Unknown (Thin section + hand specimen):

1-
List the minerals occurring in this sample. 

Phenocrysts:

Groundmass:

Secondary:

2-
What is the texture of the groundmass?

3-
How would you classify this sample? (Short name).

Hand specimens: 

Clasification of hand specimens is very difficult. I suggest that you rely on identification and abundance of the phenocrysts, color of the groundmass, and your common sense!

In addition to the unknown samples listed above, do your best identifying and classifying samples 1 & 2. Use the back of this page.

