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ITNTROZUCTION

The techniqus of freeze branding was developed by i, R; K; Farrell
doring the 19600s as an alternative to fire branding domestic livesﬁoéks
Todzy, fresze branding is internaticnaﬂ? used for caiile and horse ident- -
ification; In addition to many specles of haired animals successfully
freeze branded, non-naired animals such as whales, Cish and snakes have
been marked using th?rsame concepts developed for marking haired amimsls,
Prosse brahds wWare mainfained on rattlesnakes and gopher snakes through |
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nuwberous sheds of the skin, {unpublished data = Stroud) It was this
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nakes that prompied the initisl investigaticn into the pose
sibillty of freeze branding crustaceans with the hope that the depigmentation
caused by the process would be reproduced in each new excskelelon.

The need for a method of marking crabs, shrimp and lobsters for fisheries
research and management is well documented., The marking technigues currente
1y available are not wholely satisfactory, A4 good marking technique should
produce an identifiable mark that will remain thoughout the 1ife of the
animal, will not interfear with the act of molting, will not cause a difw
ferential mortélity in marked animals by increasing susceplablility to pred-
ation or disease, is inexpensive and adaptable to field procedures, and is
sasily r500vered or recognized in commercial\or sport harvests.

2 Qur first attenpts were directed at placing freeze brands on crayfish

{FPociftstacus trowbrideil, Areas of depigmentation were produced on the

exoskeleton using a copper branding iron chilled to «Y0C with dry ice and
etlhisnol mixbure, Immediately after branding, ithe mark was visiable for

approximately 5 minutes and then dissappeared, However, the mark reappear-



ed as a deffinate depigmented area in the newly formed exoskeleton whon
the crayfish molted, Afier a second ﬁoltp the depigmentation was still
casily observable. (unpublished data. Stroud and Farrell) The experiment
was not carried further due to the death of the crayfish from other causes.

In the spring of 1973, a group of small Dungeness crzbs (Cencer magister)

were branded and maintained at the Oreson Fish Commission Laboratory,
Newport, Orsgone The figures 1 = 5 and 7 depicet some of the results of
fresze branding crabs with various methods, A1l of the marked animals
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have undergone at least one wmolt. The marks are not observable untill
after moiling. No difficulty o¥ mortality due to the branding or'molﬁing
was noted. Figure 6, 8; and 9 represent a group of crabs that were shipe
ped to Pullman, Washington for branding with a lazer beam. The marks

appetred approximately 3:mos.afier the crab was lazed when the old shell

was shed revéiing the depigmented, scarsd new shell,

BASIC CONCEPT INVOLVED

Both freeze ard lazer marking have as thelr common objective the sel-
ective disruption or distruction of the pigment producing cells, the mel-
anocytes, Idealy, all surrcunding cellswould be unaffected by the process.
With the freezes branding process, the-microtubules.that are responsible
for the transport of the‘melanin grapules thoughoul the brocessess of the
melanooyies are ﬁheorecﬁaliy disrupted mechanically by the formaticn-of
intracelliuial ice erystals, With the lager marking process, the.melanocyte
is destroyed by light energy of a specific wava_length'and intensitys The
melanocyﬁe is located among the endocuﬁiéla_fqrming cellis and is active

in contributing pigment granules to the newly forming exvskeleton.



Therefore,; thecrestically it shouldd be possible to permanantly depigment
areas in the form of & symbol in the shellforming membrane, All subsow
quent exoskeletons produced oy this area will be also theorectically

depigmented,

PROUFOSED PUTURE RESEARCH

We feel that our preliminary experiments have shown that it may be
pOssible to_cause depigmentation in a form of some symbol in the exoskeleton
by a process of selective injury to the shell forming areas of the intesue
ment of the crabe. This can be done by both freeze branding and lazer brand=
ing technigues,

However, there are many unanswered guestions and refinements of the
techniques that must be researched before these processes can be developed
into a usuable tool for the management and study of the commercially ime
portant crustacean fisheries, The folliowing questions are some examples
and pertain to both freeze and lazer branding,

le Is the mark permansnit thoughout the 1ifle of the animal?.

2s Does the marking process cause any increased mortality |
in marked animals by interfearing with the normal molting
process or increasing susceptability to predation or
disease,

3. What is the best location on the shell to brand and what
is the best period in the developement of the exoskeleton

to mark,

%y What modification in the techniques will be need 10 suce
essfudly mark different life stazes or different species?

5. Can the techniques be adapied to field conditions?

&, What is the cost envclved on a per individual basis?



To answer some of these questions, it is cur intention to submit to
the Oregon State University Sea Grant Program 2 request for funding of
a project that will be carricd out at the Marine Scienc Center on the

Information gained on the marking of Dunge-

Dungeness arab (&,
eness craﬁ~{§& nagister) may be applicable to lobsters, kingcrabs and
possibly even shrimp, The general approach will be To mark animals
using ~vardous variations of the %echniqueé and. fellowing-the course of
the marks with gross and.histologicél cbservations, The use of a lagzer
bean will be available for some marking of crabs at the Marine Sclencs
Cen er'if funds  becoms available to wmoye @ lazer and the supporting
equipment in the pesswsion of Dr. R.X. Farrell in Pullman, Washington.
Avletlter of support , 1o be incooperated in the appendix of the

grant proposal, would be appreciated and would increase the chances of
weo sssful funding. The lstter should state that the project, if suce
cssiul would be of benefit to your organization in the management and

study of the crustacean Tisheries in your area,



Figure 1-Freeze branded Crab-Exposure- to cupper branding. fron for 5 seconds
at =700C.

_Figure 2-Close up of Brand above.



Figure 4-Close up of Freeze Brand-Exposure to cupper branding firen fcr
5 seconds at -219C .



Fiagura 5-The results of over aﬁd under exposure to:-freeze trand1nq Crab
on left with shell defects from exposure to cupper iron for 15 and 20
seconds at -70°C. Crab on right exposured for 3 seconds to copper

branding iron at -70°C.
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Figure 6-Lazer branded crab-marks are due to exposure to ruby lazer,-wave

length 6943 R at 4.5 4.6 4.7 4.8 4.9 5.0 (left to right) kilovoltage



Figure 7

Freeze brand - Exposure |
to copper branding iron |
for 5 sec, at =21 C

Figure 8

Lazer branded crab exposed
to ruby lazer, 6943 A at
various kilovoltage levels
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-Figure 9
Shed Shell from lazer
branded crab in Figure 8




