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TL = 230 mm,  age estimated at 7 years.

I excised the first (most anterior) dorsal spine and soaked it in 

bleach to clean off the tissue.  This caused the spine to separate 

into four separate spines of about the same length (about an inch 

long) as well as a very small (1/4 inch?) pair that were most 

anterior.  What I am presenting here are two of the long spines, 

with 2 sections apiece.

First, photos:
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Here is a shot of the embedded and sectioned spines.  I have arbitrarily 

numbered them “1-1” etc. to denote Spine 1, section 1, and so forth.  To their 

right is a cod otolith (for scale, it’s about 7 mm across).



Here are enlargements 

taken through my compound 

microscope.  

You can see a dark, stippled 

edge forming an outline of 

the exposed surface.  You 

can also see material 

underneath the surface, 

farther down in the epoxy. 

The next 2 slides show 

elemental mass fractions for 

all 4 sections.  

The X and Y scales are in 

mm.  Each pixel is 35 

microns on a side.
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If memory serves, the section 1’s were taken closer to the tip that is inserted into 

the body of the fish.  The section 2’s were cut further out on the spines.
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In general, the Ca in the spiny 

rays than in the otoliths, the 

Se and Sr are comparable, 

and there is way more Mn and 

Zn than I ordinarily see in 

humpback otoliths.  Also the 

pattern of uptake does not 

appear to conform to what I 

can make out of the optical 

“growth” patterns.

Note the “shadows” of material 

that is fluorescing from 

beneath the surface on some 

of these.

Then, I decided to focus on the smallest one, down on the lower left.  So 

what follows is a close-up of it.



2-1 If you look very closely 

at this image, you can 

make out a few bands 

that may be growth 

bands (in addition to the 

one at the lower end of 

the image).

Perhaps these are 

annuli, after all.

I wonder if one can 

enhance them?
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Spine 2-1 close-

up, pixel size is 

30x30 microns.

X and Y axes are 

in mm.

I think the x-ray 

analysis is not 

quite “plumb” with 

the photo. But it’s 

close.
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Here, I have tried to tilt the Sr map to a more vertical position to compare 

with the optical image.  It’s very odd that there is a region of low Sr, like a 

core, in a place where I cannot for the life of me see any comparable core 

structure in the photo!  The “core” in the photo is much lower down than 

in the Sr map.
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Upon closer inspection, I also saw 

copper and iron, in addition to zinc.

Comparing them to the calcium, they 

are mostly within the ray section 

(except for the blobs).

There was no Cu or Zn to speak of 

in the corresponding otolith.  And we 

can’t analyze iron on our ICPMS due 

to a contamination issue.

Zinc



My conclusions here are:

• I can’t really see clear annuli in the spines (not like with 

sturgeon), although spine section 2-1 appears to have 

some sort of visible structures.  But this fish had 7 annuli 

on the lapillus.

• The patterns of elemental uptake don’t really 

correspond to anything I can detect in the image.

• Even so, if you squint, you can imagine that Spine 2-1 

has a low “core” of Sr and Se.  But these do not 

correspond with the core in the optical image.

• These results don’t seem to correspond well with the 

LA-ICPMS analysis of the lapillar otolith (analyzed on 

Sept. 7th, 2012).


