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Two flow charts of orthoscopic U-stage techniques 

MANY textbooks contain instructions for orthoscopic U-stage techniques. In some 
books the instructions are written out in detail in several long paragraphs, which may 
even be in small print. In other books the instructions are listed in a series of  num- 
bered sentences. These accounts are not very satisfactory aids to learning U-stage 
techniques. The more detail is given, the more difficult it becomes to comprehend and 
follow the prose account. I f  the operations are set out in note form then the more 
detailed and usable the account, the more its application becomes limited to a given 
type of mineral in a given orientation. I f  working details are omitted in order to sim- 
plify the account then the result for a learner will be an inaccurate or even totally 
false positioning of the mineral. 

The failure of this narrative type of description of U-stage techniques is due to the 
fact that different types of minerals in different orientations require different treat- 
ments. There are only a limited number of  adjustments to be applied to the U-stage 
but they are not applied in a set sequence or even in a series of  set sequences. Instead, 
during the fixing of a mineral the next adjustment to the U-stage is determined by the 
response of the mineral to the previous adjustment considered in conjunction with 
responses to earlier adjustments. 

The most efficient method of describing a complex set of  operations of  this type 
is by means of a flow chart. U-stage techniques are so well suited to this method that 
some years ago, without prior consideration, I found myself using it during a lecture 
on the subject. This approach was so successful that afterwards I constructed two 
complete flow charts, which I used thereafter for U-stage instruction. These first 
charts were modified as a result of experience of teaching with them and of students' 
comments, until they attained the forms shown in figs. I and 2. 

The flow charts are not a substitute for an understanding of the theory on which 
the method is based. They are not even a substitute for the textbook accounts men- 
tioned above. They provide a key to those accounts enabling students to work f rom 
the start with some confidence and little difficulty. They learn very quickly to find their 
way around the chart, to take short cuts and then, having mastered the technique much 
more quickly than they otherwise would have done, to abandon the chart altogether. 
When students get incorrect results or get stuck the chart enables the teacher to find 
their error very quickly and easily. For both teacher and student the charts are of  
great assistance. 
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FZG. I. Flow chart for determination of the orientation of the optic axis of a uniaxial mineral. 
Note  [. Optic axis approximately normal to section. Note  2. Optic axis too steeply inclined to section 
to be brought parallel to A4. It therefore has to be brought parallel to the microscope axes. With 
low birefringence minerals such as quartz this cannot be done very accurately. In this case the quicker 
'alternative procedure' probably produces as accurate a result as the longer normal procedure. 

Note  3- Optic axis parallel A4. Note  4. Optic axis in plane of section. 



370 S H O R T  C O M M U N I C A T I O N S  

i > 

lo extinction on AI 

I 
L ,ero A2, open diaphragnll 

J t~pcn diaphragms.zero all axt"g 1 

1 

I'"' ~,,r,a,~o~ ~ ,  I 
I 

I 
I . . . . . .  ba,~ o.  ~ ,  J 

t 

- n o ~  

)es 

find by Irial which is best combinalion, a ,~r h 
(a) rotate h~rward on A4 - test exlinclion on AI 

(b) rotalr Forward on A4 - test extinction on A2 
rotate back on A4 - test extinclion on A2 

rOlale back on Aa - est ex inction on A I 

I refine extiaclion by suffbcient 
repelilions of Ix'st of a and b i 

I 

pole of s)mnletry pl:Jr~ no~ parallel a-4 I 
read tilts on A I and A2 to plot on stereonel I 

, i 

)es 

~p c x~.mmelr~ planc~ set up optic axial plane [ 

i ' l 
i . I rolate 45" on ..~.5 [ 

fix optic axis b) rotation on 
A4 to exlinczion nl~ t yt~ ~ 

no 

I determine nature ~f IrOllC ~ynlmelry I 
axis ~ith acce~or) p/att~ 

FIG. 2. Flow chart for the determination of  the attitude of the biaxial indicatrix and of  z V. 


