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can be determined by cutting the area of the outcrop 
from a map, and comparing the weight of the paper 
containing this area with the weight of the paper con- 
taining a known area, cut from the same map. 
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A METHOD O F  PREPARING SKELETONS 
O F  SMALL VERTEBRATES 

ALONG the entire Pacific Coast of the United States 
there occurs a marine isopod, Cirola~za harfordi,  which 
is a n  excellent agent for  cleaning small vertebrate 
skeletons. I have used i t  a great deal in making 
osteological preparations, principally of fishes, and 
several colleagues to whom I have demonstrated the 
method have displayed great interest, while some have 
nsed it with considerable success. 

The advantages of the method are  that the finished 
skeleton is not disassociated, that it is cleaned within 
a day or two, and that no specid malodorous place is 
required in the laboratory for  storage during the 
process. 

A fish to he skeletonized should first be skinned and 
eviscerated. The isopods will not attack the skin and 
i t  is practically impossible to remove it  after skele- 
tonization without tearing apart  some of the smaller 
bones. I n  the case of large specimens, a little rough 
fleshing should be done. The specimen is then placed 
in a glass j a r  with a metal cap, such a s  the ones in 
which mayonnaise is commonly sold. The metal cap 
should be pierced by several 1/8 or 3/16th inch holes. 
These holes serve f o r  entrance of the isopods which 
are  small enough to leave even minute epipleurals 
intact and attached, while they exclude crabs which 
would tear  the skeleton apart. The jar  is placed 
securely under some large rock between tide marks 
and other stones heaped around it  to keep it  in place 
and to break u p  the force of waves which might dam- 
age the specimen. Twenty-four or 48 hours later the 
isopods have usually completed their task. The skele- 
ton should then be gently washed in fresh water and 
hung up  in the sun to dry. After drying, a drop of 
water placed on the promixal end of any bone which 
happens to be in an unnatural position softens the 
ligament and allows the bone to be rearranged. 

A certain number of delicate specimens are  bound 
to come apart  in one or two places, but these may 
readily be patched or  may serve vely well as  btudy 
material. A good percentage of skeletons turns out 
to be perfect museum material. A little practice 
enables any one to judge quite well the abilities of the 
isopods, and to balance accurately the size of the 
holes in the top of the jar, the amount of manual 
fleshing to be done, if any, and the length of time 
required in  order to get the best results. 

I t  should be mentioned that Girolana 8avfordi will 
not attack animals which have been preserved in 
alcohol o r  formalin. Fresh material is required. The 
isopods also display a distaste fo r  organisms in whiclr 
putrefying bacteria have gained a good foothold. As 
a result 48 hours is xzsually their limit of activity on 
one specimen. I n  case their task is too great to be 
completed in  this time the specimen must he thoroughly 
washed in order to remove all putrefying flesh, where- 
upon they can be induced to continue their work. 

Keeping a supply of isopods in a n  aquarium in 
order to per.form the work has been found to be 
unsatisfactory. While they eat the flesh very rapidly, 
they soon become satiated, and the number of indi- 
viduals required to complete even a small skeleton is 
enormous. With the specimen placed in the ocean 
itself there is evidently a continuous parade of hungry 
workers into the jar and well-fed individuals out, 
resulting in  the acme of efficiency. 

I n  addition to fishes, I have made skeletons of 
toads, birds and small mammals. I n  these animals 
surplus pieces of ligaments should be clipped away 
while the skeleton is still wet. Drying the specimens 
in the sun for  a few days generally gives them a satis- 
factory whiteness, but chemical bleaching agents may 
be used if desired. 

While Cirolalza har fordi  is available to relatively 
few zoologists, i t  may well be that related forms along 
the Atlantic and Gulf coasts will prove equally effi- 
cient, while the fresh-water amphipods may possibly 
serve inland workers in the same manner. 
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