
62

The Relation of the Degkee of Injury to the Rate of

Regeneration and the Moulting Period in the Gammarus.

Mary T. Harm an.

INTKODTXTION.

In 1905 iu some experiments on the cnijHsh. Zeleuy found that in

the series of eraytish with the greater degree of injury each chehi I'egen-

erated more rapidly than the chehi in the series witli the lesser degree

of injury. He also found that the members of the series with the greater

degree of injury moulted more rajiidly than the members of the series

with the lesser degree of injury. In lOOCt. iu some experiments on the

lobster. Emmel found that in the series of lobsters with the lesser degree

of injury the regeneration was more rapid than in the series with the

greater degree of injury and the members of the series with the lesser

degree of injury moulted more rajiidly tlian the members of the series

with the greater degree of injury.

During the summer of 190."> at the Indiana I'niversity Biological Sta-

tion at Winona Lake, Indiana, the author tried some experiments on gam-

marus. The death rate was so great that the number of animals of each

series that survived was only six, and those showed little difference in

the per cent, of regeneration. The series with the lesser degi-ee of injury

showed a little greater per cent, of regeneration than the series with the

greater degree of injury. No observations were made on the relation of

the degree of injury to the moulting period. During the summer of 1907

at the same place the autlior tried some similar experiments on the same

gammarus. The death rate was again great and the difference iu the

per cent, of regeneration was less than in the first experiments. The degree

of injury made very little difference in the length of the moulting period.

METHOD.

The gannnarus used in these experiments were obtained from Winona

Lake. Indiana, near the mouth of Cherry Creek. On July 9, 190."i, about

two hundred gammarus were taken from the lake near the mouth of



63

Cherry Greek iiud put iu a glass jar partially filled ^vitli lake water. Ou

July 11, sixty of these were selected for operation. The right hind leg was

removed from eac-h of thirty and the two pairs of hind legs were removed

from the other thirty. Each series was put into a glass dish partially

tilled with lake water. The water was changed daily. At the end of

eighteen days the death rate had heeu so great that only six individuals

of each, series survived. On examination it was found that some regenera-

tion had taken place and it was thought best to kill those that survived.

They were killed in eighty-five i)er cent, alcohol. The right hind leg of

each individual was removed and measured under the microscope segment

by segment. Likewise the riglit second leg was removed and measured.

A comparison was made between the regenerated right liind leg and the

normal right second leg. Also the body length was measured and its

length was compared with the length of the regenerated right hind leg.

Ou July 8, 1907, the author took several gammarus from the lake near

the mouth of Cherry Creek. On July S, 9. and 10 the right hind leg was

removed from each of twenty-six individuals and the two pairs of hind

legs were removed from thirty individuals. This time the legs were

mounted in glycerine. Each gammarus was placed in a separate dish.

The animals w^ere fed every tive days and the water was changed daily.

Two days after the moult the gammarus were killed in eighty-five per cent,

alcohol. The right hind leg was reriioved and measured as before. The

length of the regenerated leg was compared with the length of the original

leg.

On July 17 several gammarus were taken from tlie lake in about the

same place as before. They were put in separate dishes partially filled

with lake water. The water was changed daily and the animals were fed

everj' five days. One day after the moult either the right hind leg or the

two pairs of liind legs were removed. The removed legs were mounted in

glycerine. Two days after the second moult each animal was killed in

eighty-five per cent, alcohol. The right hind leg was removed and meas-

ured as before. The length of the regenerated right hind leg was com-

pared with the length of the original leg.
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Explauation of Tables

—

From the individuals in series A the two pairs of hinds legs were

removed. From the individuals in series B the right hind leg was removed.

The per cent, of regeneration was obtained by dividing the length of the

regenerated leg by the length of the leg with which it was compared.

The animals of tables I and II are those on which the experiments

were tried in 1905. The per cent, of regeneration was also obtained by

dividing the regenerated leg length by the body length.

The animals of tables III and IV are those that were kept until they

had moulted a second time.

The animals of tables V and VI are those that were operated upon on

the next day after the moult.

Tables VII, VIII, IX, and X give the date of operation, date of moult,

the time between moults and the per cent, of regeneration.

Discussion of results

—

Table I shows that the average per cent, of regeneration as measured

by comparing the length of tlie regenerated right hind leg with the length

of the normal right second leg in series A is 82.25. Table II shows that

the per cent, of i-egeneration as measured by comparing the length of regen-

erated right hind leg with the length of normal right second leg is 84.79.

This shows that the series with the lesser degree of injury has regenerated

2.54 per cent, more than the series with the greater dgree of injury. This

difference is scarcely enough to take into account.

Table III shows that the average per cent, of regeneration as meas-

ured by comparing the length of the regenerated right hind leg with the

length of the removed right hind leg in series A is 60.8. Table IV shows

that the per cent, of regeneration as measured in the same way as series

A, table III, in series B is 62.5. This shows that the series with the lesser

degree of injury has regenerated 1.7 per cent, more than the series with

the greater degree of injury. This difference is less than before.

Table V shows that the per cent, of regeneration as measured as above

in series A is 60.5. Table A^I shows that the per cent, of regeneration

measured as above in series B is 59.5. This shows that the series witli

the greater degree of injury has regenerated 1 per cent, more than the

series with the lesser degree of injury. In each case the two series com-

pared were treated in as nearly the same way as possible with the excep-

tion of the degree of injury.
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Table VII series A shows an average of 16 2-7 days between moults.

Table VIII, series B, sliows an average of 15 days between moults. This

shows that the series with the greater degree of injury has an average

of 1 2-7 days longer between moults than the series with the lesser degree

of injury.

Table IX, series A, shows an average of 13 2-3 days between operation

and moult, which would make 14 2-3 days between moults. Table X,

series B, shows an average of 15 4-5 days between the operation and the

moult, which would make a period of 16 4-5 days between moults. This

shows that the series with the lesser degree of injury has an average of

1 2-15 days longer period between moults than the series with the greater

degree of injury. An average of the two sets of observations shows prac-

tically no difference between the length of the moulting period of the

series with the greater degree of injury and the series with the lesser

degree of injury. In each case the series with the longer period between

moults has the lesser per cent, of regeneration. Conclusions

:

1. The degree of injury of the gammarus has no effect on the rate

of regeneration In the legs of the gammarus.

2. The degree of injury in the gammarus has no effect on the length

of the moulting period of the gammarus.


