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Diseases

The diseases and parasites of Chionoecetes crabs are poorly understood. Three conditions
that are routinely sampled for in Alaska waters are bitter crab (also sampled for in the
North Atlantic Ocean), black mat, and “torch.”

The exoskeleton condition commonly referred to as “ pepper crab” is reported from
the deepwater fisheries for Chionoecetes. The etiology of this condition has not been
determined, but it is reported to be similar in appearance to a black mat infection but
dispersed in discrete grains as opposed to the nondiscrete blotches of true black mat.

Bitter Crab

Bitter crab is lethal to the infected crab and is caused by a non-motile single celled
protistan blood parasite Hematodinium sp. Crabs with the advanced vegetative stage of
this disease can be recognized by the exaggerated ivory coloration to the shell. Upon
dissection, infected crabs have milky-appearing tissues and hemolymph (Fig. 42).
Cooked crabmeat with this disease is chalky with a bitter aspirin-like aftertaste.
Recognition of early vegetative stages requiresthat crab hemolymph smears be examined
microscopically.

Black Mat

Black mat isasystemic fungal infection caused by Trichomarisinvadens. Thisfungusis
grossly recognized by the black, tar-like appearance of the spore-producing bodies on
the shell of an infected crab (Fig. 43). The fungusislethal to the crab.

“Torch”

Baross et al. (1978) described shell disease for grooved Tanner crab off the coast of
Oregon caused by bacteria (Photobacterium sp.) resulting in exoskeletal lesions. A
similar shell disease has been reported for the deepwater Chionoecetes in Alaska;
however, whether the affliction in Alaska crabsisthe same reported by Baross et al. has
not been verified.

Exoskeleton lesions are frequently observed on deepwater Chionoecetes resulting
from the invasion of chitin-digesting bacteria. The disease according to Baross et al.
(1978) is characterized by progressive softening and pitting of the chitinous exoskeleton
accompanied by blackening of the necrotic region (Fig. 44).

Epibionts

Dick et a. 1998, identified 39 taxa of organisms on the shell and in the branchial cavity
of male Tanner crab. Crab shell age was found to be a significant factor in determining
the number of species of epibionts on crabs. The number of epibiontsincreased with an
increasing shell age. Figure 45 shows some of the more common epibionts of Tanner
crab.



Biological Field Techniques for Chionoecetes Crabs

Figure 42. Symptoms of advanced bitter crab infection in Tanner crab: a. Ventral view of
(above) healthy Tanner crab, and (below) external symptoms, i.e. opaque
ivory coloration of the pereiopods. b. Dorsal view of (above) internal symptoms,
i.e., milky coloration of hemolymph, and (below) healthy Tanner crab. (W.E.
Donaldson)
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Figure 43. Dorsal view of a Tanner crab with heavy encrustation of black mat on the
carapace and light covering of black mat on the proximal segments of the 4th

and 5th pereiopods. (H. Pennington)
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Figure 44. Ventral view of a grooved Tanner crab with black (and softened) discolorations
that match the description of exoskeletal lesions caused by chitinoclastic
bacteria. This condition is sometimes referred to as “torch” because the shell
appears to have been burned by a welder’s torch. (L.S. Jadamec)
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Figure 45. Epibionts commonly encountered on Chionoecetes. (L.S. Jadamec)
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Field biologists are often called upon to collect specimens of and from Chionoecetes
crabs. Among the specimens collected are whole live crab, whole frozen crab, dried
carapaces (dorsal covering of cephalothorax), tissues for genetic study, and hemolymph
for bitter crab detection.

All specimens collected are documented with information on location of capture
(latitude, longitude, depth, date, and collector), species, sex, shell age, carapace width
(biological), specimen (tissue) type, and other information as requested by the head
investigator.

The methods presented here are the standard collection methods used at the time of
this publication.

Whole Live Crab

» For best results, collect the specimens directly from point of capture and handle
them with care. Avoid injured or damaged specimens.

» Record the necessary biological information from the specimen.

» Place the specimen in aburlap bag with an information label written in pencil on
waterproof paper.

» Seal the bag with azip tieand carefully sink the bag in the live tank of the vessel.

» Transporting or shipping live crab: live crab specimens can be maintained for
approximately four days out of the water by these procedures.

» Handle specimens with care.
» Place crab upside down in an insulated or noninsulated, ventilated container.

 Line the container with wet burlap or other similar seawater-soaked material.
Cover crabswith similar material. If the specimensarein burlap bags, do not rebag
them.

» When transporting or storing live crabs in noncirculated seawater, be aware that
the smaller the volume of water, the faster the depletion of dissolved oxygen.

» To keep the specimens cool, placeice packs or seaice under the crab or store the
box in a refrigerated area. Do not freeze the crab. The use of seaweed is not
recommended for storage or transportation for more than 24 hours; it will
biodegrade and generate heat in the process.

» Return crabsto chilled re-circul ated seawater as soon as possible. When returning
the crab to water, the air under the carapace should be evacuated by holding the
crab upside down, under water until the air bubbles cease. Then turn the crab right
side up and allow it to sink to the bottom of the tank.
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Whole Frozen Crab

» For best results, collect specimensdirectly from point of capture, and handlewith
care. Injured or damaged crab may be acceptable; refer to instructions from the
head investigator.

» Fold pereiopods at the distal merus joint and secure pereiopods together by
wrapping the crab in pallet wrap or plastic wrap. Include shed legs with the
specimen. A label stating capturelocation should accompany the specimen and be
wrapped between layers of pallet wrap or plastic wrap, not directly against the
specimen.

» Quick-freeze the specimen in vitro with a blast or brine freezer. If only standard
freezer equipment isavailable, place wrapped or banded crab in the freezer in the
open, and store in the freezer in abox once it is frozen.

» Do not allow the specimens to thaw, and avoid direct handling of the frozen
specimens. Frozen specimens should be regarded as very fragile.

Carapace Dried

“Late” new-shell, premolt and molting shell-age crabs are recommended for this type of
collection because the carapace has begun to naturally separate from the epithelium and
will require little or no cleaning (see Fig. 31). Conversely, recently molted and early
new-shell crabs are the most labor intensive to collect. Old-shell crabs have variable
shell characteristics because of the unknown molting cycle. To estimate the ease with
which a carapace may be collected, lift the posterior margin of the carapace at the
ecdysial suture. If the carapace is firmly attached and cannot be raised, assume that the
carapace is firmly attached to the epithelium and will require extensive cleaning.

» For best results, collect crabs directly from the point of capture, and make sure
specimens have no carapace damage.

» Collect carapace specimens from live crabs only.

e Clean mud and detritus from the carapace surface. It is not necessary to remove
epibionts; they fall off on their own when the carapace hasdried. Insert aknife at
the ecdysial suture and bisect the connective tissue located to the left and right of
the cardiac region.

» Raisethecarapaceat theecdysial suture15°to 20°. Twist thecarapaceleft andthen
right to break the shell connectionsin thefrontal region. Y ou should beabletofeel
them pop or snap.

» Once it is freg, lift the carapace all the way off, twisting it free of the frontal
connective tissues. Be careful not to fracture the epistomal margin.

» Break the teeth free by over-extending them in the open position; use a rotating
motionintheir natural directionof movement and thenforcethem past their normal
stopping point.
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 Scrapethe connective tissue from the perimeter of the cardiac and frontal regions
whereit isfound in discrete patches firmly stuck to the shell.

» Flushthecarapace with seawater. Scraping with theflat end of angled forcepswill
free most of the epithelium from the shell.

 Finishcleaningtheepitheliumfromtheshell with atoothbrush. For best resultsuse
a hard bristle toothbrush. Recommended modifications to the brush include
heating the brush shaft near the head and bending it back slightly (10°); removing
every other bristle cluster with a pair of needle nose pliers. Be sure to clean the
margin of the shell and the frontal region. Properly cleaned shellsarefree of odor
when dried and do not have dried blackened tissue remaining.

» Rinse the carapace with fresh water or seawater to remove residual hemolymph.

» Dry carapacesin awarm dry room (i.e., engine room if available) in abox or
other open container, and protect them from damage. Dried carapaces are
fragile and should be handled with care.

Tissue Collections for Genetic Study

There are two methods for collection of tissues from crabs for electrophoretic studies.
Eachinvolvesadifferent storage medium and different tissue collections. Liquid nitrogen
is used to store the heart, hepatopancreas, and muscle tissue. Ethanol storage involves
the collection of entire egg clutches, pereiopods, and spermathecae.

Liquid Nitrogen Tissue Collections

» Thehead investigator will provide instructionsfor recording, storage, and safety,
along with all storage materials and other supplies.

» Tissues are to be dissected in vitro, kept cool, and stored in liquid nitrogen
promptly. Therefore, preparations should be made to facilitate collection of
tissues, including the necessary cleanwork space, thespacefor temporarily storing
cryoviasonice, and theappropriate number of crab specimens queued up. Collect
all necessary information from the set of crab specimensand label thevialsbefore
dissection.

» Remove the carapace by either bisecting the connective tissue with a clean knife
as described above for carapace collection, or by prying open the frontal portion
of the carapace at the epistomal margin with your thumb. If the carapaceisalso to
be collected, care must be used not to damage the epistomal margin. It should be
noted that carapace cleaning should begin within 20 minutes of the crab’s
expiration to prevent shell discoloration. Tissue collections for genetic study
reguireimmediate attention, so store carapacesin seawater oncethey areremoved
until they can be properly cleaned. They may beidentified for labeling later based
on their morphometric measurements.
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Remove the heart with forceps and a scalpel. Be careful not to contaminate the
heart with hepatopancreas fluid. Set the heart aside or place it directly into the
appropriatevial. If necessary, cut theheart into piecesthat will fitintothevial. The
via should be no more than /4 full.

Remove a portion of the hepatopancreas, enough to fill the cryovial ¥ full. Be
careful not to contaminatethe hepatopancreaswiththedigestivetract, reproductive
organs, or other organs.

Remove muscl e tissue from the merus segment of the largest pereiopod present.
There are several optionsfor gaining accessto the muscletissue. One optionisto
break the merus just proximal to its distal end, then pull the muscle tissue out of
the segment. To get enough tissueto fill the cryovial 3/4 full, it may be necessary
to remove the muscle tissue from more than one pereiopod or segment. Be careful
not to contaminate the muscl e tissue with epithelium, tendons, or fluids from the
body cavity.

Once all tissues have been stored in the appropriate vials and set on ice, clean
the work area, and dissect the next specimen.

Ethanol Tissue Collections

The head investigator will supply instructionsfor data, storage, and safety, along
with all the necessary supplies.

Tissues are to be collected in vitro and placed in ethanol directly. Specimens are
storedin 100% ethanol at aratioof 1:4,i.e., 1 g of specimento4 ml of ethanol. After
24 hours, the ethanol is replaced with fresh ethanol at the same ratio.

Record information from the specimen and prepare a collection station.

Remove the second pereiopod at the autotomy plane. To remove the pereiopod,
either suspend the specimen by the pereiopod until autotomy takes place, orinduce
autotomy by applying pressure with a stout pointed object at the aperture on the
ventral surface of the autotomy plane.

If the specimen isfemal e, removethe spermathecae. To removethe spermathecae,
holdthecrab at an angleand pick away theinternal organsfromtheanterior portion
of the body cavity to free them. Then flush the body cavity with water. The
spermathecae will remain; they arelocated to theleft and right of the center of the
abdominal cavity (see Spermathecae, page 28).

Grasp the base of the spermathecae with forceps and bisect them between the
forceps and the gonopore.

If the female is bearing a clutch of eggs, remove the clutch by bisecting the
abdominal flap between the second and third abdominal somite.
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Mounting Hemolymph on Slides

The head investigator will supply biological data requirements, slide coding
instructions, and all necessary equipment.

For detection of bitter crab disease, thehemolymphisexamined under amicroscope.
Hemolymph samples are taken at sea, mounted on dlides, dried, stored, and
returned to the head investigator for analysis.

Label the frosted side of the slide with the appropriate specimen code in pencil.

For crabslarger than 30 mm carapace width (biological), (1) cut or break off half
of the dacty! of the 5th pereiopod, and allow two drops of hemolymph to fall free
and catch the third drop on the slide near the end of the slide, or (2) extract alarge
drop of hemolymph with a disposable syringe from the articulating membrane
between the dactyl and propodus of the chela, and place a drop of hemolymph on
the slide near the end of the slide. For crabs smaller than 30 mm carapace width,
pinch off aleg at the merus segment and allow two drops of hemolymphtofall free
and catch the third drop on the slide near the end of the slide.

Positionasecond slideon edgeinthecenter of theslide containing thehemolymph,
angled dlightly toward the drop, and draw it toward the drop until it comes in
contact withthedrop. Then draw thedrop toward the center of theslidewith aslow
smooth motion.

Let excess hemolymph run off the slide, and blot the edge of the slide dry if
necessary.

Place the dlide in awarm dry area until the slide has dried, then store the dlidein
adidebox. Two slidesmay bestored in each slot if thedried hemolymphisfacing
outward.

Check slidesperiodically for fuzziness. If the slidesbecomefuzzy, they have been
contaminated with fungi and will require further drying. Fungi impede slide
reading and can be prevented with proper drying.

To ship dides, tape slide box shut and shake lightly to make sure thereis no
excessive rattling.
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This color chart can serve as a standard reference for collection and analysis of data. A
person collecting data should match crab color to a color on the chart and record the
color code. Field biologists who are taking data at sea can document eye color, for
example. This refers to printed and bound book only. DO NOT USE PDF VERSION
FOR COLOR MATCHING.
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Figure Al. Podding Tanner crabs. (W.E. Donaldson)
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Figure A2. Grasping pair of Tanner crabs with the female in the process of molting to
maturity (primiparous molt). (W.E. Donaldson)

Figure A3. Grasping pair of Tanner crabs with the female in the process of molting to
maturity (primiparous molt). (W.E. Donaldson)
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Figure A4. “Soupy” clutch of eggs, immediately after egg extrusion.
This is a clutch condition that lasts for hours. (E. Munk)
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Figure A5. Ventral and frontal view of a molting grooved Tanner crab (for
posterior view, see Fig. 30). (L.S. Jadamec)




Glossary
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Abdominal flap:Formed by the abdomen which is folded under the thorax. In females,
the abdomen is modified into a brood pouch to hold eggs.

Antenna:Anterior jointed sensory appendage with one flagellum.
Antennule:Anterior jointed sensory appendage with two flagella.
Autotomy: Self amputation or shedding of damaged or trapped legs.

Bitter crabDisease lethal to crabs, caused by a single celled protistan blood parasite
(Hematodinium sp.). Advanced stages cause the carapace to appear pink and impart
amilky appearanceto inner organs and blood.

Black mat: A systemic fungus(Trichomaris invadens) with spore-producing bodies
which impart atar-like appearance on the shell of an infected crab.

BrachyuraTaxonomic infraorder of crabs with short tail or abdomen folding beneath
the cephal othorax; considered to bethe“true” crabs. Thefirst pair of legsare claws
and the other four pairsarewalking legs. (From Greek brachys = short, oura=tail.)

Calcareous:Composed of calcium carbonate.

Carapace: The dorsal covering of the cephalothorax, divided into frontal, gastric,
branchial, and cardiac regions.

Carapace length:From the notch between the rostral horns to the midpoint of the
posterior margin of the carapace (page 29).

Carapace length (rostral horrffrom the distal tip of the rostral horn to the midpoint
of the posterior margin of the carapace (page 29).

Carapace width (biological)The greatest straight-line distance across the carapace of
the lower lateral margin, excluding spines (page 29).

Carapace width (legal)The greatest straight-line distance across the carapace at a
right angle to aline midway between the eye to the midpoint of the posterior margin
of the carapace, including the spines (page 29).

CarpusThe “wrist” of a crustacean limb; the third segment in from the dactyl end.
Cephalothor axFused head and tail.

Chela (plural = chelae)The pincer or claw terminating pereiopod one.
Cheliped: A modified leg that contains the pincers or claws.

Chionoecetes: Taxonomic genus of crabs. (From Greek chion = snow.)

Chitin: A characteristic organic component of the arthropod exoskel eton.
Chitinoclastic:Chitin-destroying (as in chitinoclastic bacteria).

Clutch: The cluster of eggs extruded by the female and located under the abdomen.
Dactyl: The terminal segment of a pereiopod.

Decapod: Any crustacean of the order Decapoda, having five pairs of thoracic legs.
Decapodsinclude crabs, lobsters, and shrimp. (From Greek deca= 10, poda =feet.)

Dor sal: Referring to the back or upper surface of the body.
Ecdysis: Shedding or casting off the exoskeleton.
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Egg: A fertilized ovum consisting of an embryo surrounded by nutrient material with a
protective covering.

Epibionts:Animal and plant material of other species attached to a host species.
Epithelium:Inner lining of the shell and covering of the muscle tissue.

Epistome: A region of the anterior portion of the crab commonly referred to as “the
teeth.”

Exoskeleton: External skeleton of crustaceans composed mostly of chitin.
Gonopods:Male sexual organs located under the abdominal flap.

Gonopor es: Sperm receptacles of females located between the sternites of the second
and third pereiopods.

Grasping marksScratches or abrasions left on the merus segment of the walking legs
of females by males during mating (usually on the first but somtimes also on the
second walking legs).

Graveyar dA shell-age classification greater than 36 months post ecdysis characterized
by a soft spongy shell, aresult of decay.

Hemolymph:The fluid in the body cavity and tissues that functions as blood.

HepatopancreasDigestive gland which secretes digestive fluid.

Instar:A stage of postembryonic growth between molts.

Maxilliped:A thoracic appendage that functions as a mouth part.

Megalops: The final larval form of a decapod; swims by using its pleopods.

Merus (plural = meri)The fourth segment from the dactyl end of the crustacean limb,
usually the longest of the segments.

Molting: Shedding of the shell, with the succession of a new shell.
M or phometricsThe science of measuring forms and structures of plants and animals.

Multiparous female crabA female which has produced more than one clutch of eggs
and embryos.

New-shell: A crab with a shell that is approximately 2-12 months post ecdysis, with
sharp dactyli, few or no scratches, and little or no growth or epifauna.

Necrotic: Dead tissue caused by a pathological condition.

Old-shell: A crab that hasashell approximately 13-24 months post ecdysis, characterized
as having a darker coloration and significant scratching, wear, and abrasions as
compared to a new shell.

Oocyte: A maturing ovarian germ cell.
Ovum (plural = ova)A mature but unfertilized ovarian germ cell.

Ovary: The female gonad, in which develop ova and hormones that regulate female
secondary sex characteristics.

Per eiopods: Chelae and walking legs 1-4.
Pleopod: Paired appendages associated with the abdomen, used by crabs for brooding

€ggs.
Primiparous femaleA female that has produced only one clutch of eggs and embryos.
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Propodus:The next-to-last segment of a crustacean appendage; forms the hand of the
clawed appendage.

PterygostomianRow of spines on either side of a brachyuran crab extending from the
mouth to the branchial region.

Pubescent female:ln this book, a pubescent female is defined as one capable of first
sexual reproduction or having offspring. Pubescent females have full ovaries and
will molt to maturity at their next molt, OR they have completed the molt to
maturity but have not produced their first eggs and embryos.

Recently molted: A crab that has a shell approximately 2-8 weeks post ecdysis.
Exoskeletons are thin and flexible as opposed to flaccid.

Rostrum:A forward elongation of the carapace between the eyes.

Senescent: Growing old, aging. Senescent crabs have atrophied sex organs and very old
shells.

Setae: Bristle-like structures.
Shell: Outer chitinous covering of a crab.
Shell age: An estimate of the elapsed time since the last molt.

Soft-shell: A crab that is newly molted, 0-2 weeks post ecdysis. Shells are very soft and
may lose their shape when out of water.

Somites: Longitudinal series of parts into which the body is divided.
SpermathecaePaired organs in the female for storage of sperm and seminal fluids.
Sper matophor esCapsules containing numbers of spermatozoa produced by the male.
Sternite:Ventral portion of the exoskeleton covering a segment of the thorax.
Telson: The terminal segment of the abdomen; bears the anus.

Thorax: In crustaceans, the middle portion of the body between the head and the
abdomen.

Tubercles:Rounded bumps or projections.

Vas deferens: A tubular organ for spermatophore transfer and storage which also
secretes seminal fluid.

Ventral:Referring to the underside of the body.

Very old-shell: A crab that has a shell greater than 24 months to and including 36
months post ecdysis. The difference between old-shell, very old-shell, and graveyard
crabsis afunction of the extent of wear and fouling present.

Walking legs: Pereiopods 2-5.
Zoea (plural = zoeae)l arval stage of a crustacean prior to the megal ops stage.
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