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Abstract


The prey consumption rates of two estuarine crab species were compared: the introduced Carcinus maenas and the native Cancer magister.  Similar sized crabs of each species were placed into individual perforated plastic boxes and then placed in a seawater table.  Each crab was offered 50 Mytilus trossulus mussels (15-25mm) per day for a total of 5 days.  Every 24 hours the number of consumed and partially consumed mussels was recorded.  Carcinus maenas and similar sized Cancer magister exhibited the same mean consumption rate.  This study helps to predict where Carcinus maenas will fit into the hierarchy of Pacific Northwest crabs.    

Introduction
The recent invasion of the European Green Crab, Carcinus maenas, in the Pacific Northwest may have severe ecological and economical repercussions (Jamieson et al., 1998).  Carcinus maenas is highly tolerant to a variety of environmental conditions and is a hardy generalist.  Temperature and salinity tolerances range from 0 to 33 (C and 4 to 54‰, respectfully (Eriksson et al., 1975).  In addition, their tolerance to desiccation is extremely high, lasting up to 60 days when covered with seaweed (Carlton, personal communications).  Carcinus maenas can even withstand up to 3 months of starvation (Wallace, 1973). Furthermore, they are able to prey on over 158 different genera of organisms, including marsh vegetation, algae, crustaceans, marine worms, mollusks and fish (Cohen et al., 1995).  These characteristics may enable this invader to drastically alter the abundances and distributions of native organisms.  

In the Danish Wadden Sea, Jensen and Jensen (1985) found that Carcinus maenas could prevent the establishment of cockle (Cerastoderma edule) beds by preying on recently settled juveniles.  In addition to causing declines in the cockle harvest, Carcinus maenas predation may also reduce the abundances of other commercially important species.   In New England, this exotic crab has been associated with a decline in the soft-shelled clam (Mya arenaria) fishery (Glude, 1955).  

In central California, the appearance of Carcinus maenas has been linked to declines in native clams Nutricola tantilla and Nutricola confusa and the shore crab Hemigrapsus oregonensis (Grosholz et al., 2000).  In Tomales Bay, California, predation by Carcinus maenas can cause declines in the harvest of Manila clams (Venerupis japonica) (Chew, 1998).  There is also concern that juveniles of the commercially important finfish, English Sole (Pleuronectes vetulus), may be preyed upon by this voracious predator (Jamieson et al., 1998).  Although the economic effects of Carcinus maenas on the commercial Dungeness crab (Cancer magister) fishery have yet to be documented, several studies address this concern (Cohen et al., 1995, Lafferty and Kuris, 1996, Jamieson et al., 1998, McDonald et al., 2001).  


In Western North America, Carcinus maenas made its first recorded appearance in San Francisco Bay in the 1980’s (Cohen et al., 1995).  Since then, the introduced crab has spread along the west coast, with sightings in Humboldt Bay, California in 1995, in Coos Bay, Oregon in 1997, Willapa Bay, Washington in 1998 and on the west coast of Vancouver Island, British Columbia in 1999 (Miller, 1996, Richmond, 1998, B. Dumbauld, WA Department of Fish and Wildlife, personal communications, 1998, Jamieson, personal communications, 1999).  An experiment studying the genetic molecular markers, Gellar, found that the Carcinus maenas present on the west coast of America originated from populations in Eastern North America (Gellar et al., 1997).  The most likely vectors for this introduction were discarded seaweeds used in packing Atlantic seafood products or the expulsion of larvae-contaminated ballast water (Behrens Yamada et al., 2001).  Seven bays in Oregon harbored evidence of Carcinus maenas populations in 1998 (Behrens Yamada, 2001).  It has been suggested that the El Nino event of 1997 and 1998 may have facilitated the colonization of the northern west coast of North America (Behrens Yamada et al., 2001).     


The native Cancer magister has a wide geographical range; extending from the Pribilof Islands (near the Southeast Bering Sea) to Santa Barbara, California (Emmett et al., 1991).  Cancer magister is the largest edible true crab on the west coast of North America and one of the most commercially harvested crab species (Morris et al., 1980).  The annual landing of Cancer magister is 25,000 metric tons at an estimated $133 million US (Behrens Yamada, 2001).  Equipped with monomorphic claws, this carnivorous crab consumes 40 different food items including: crustaceans, clams, oysters, worms, fish and unspoiled animal carrion. (Morris et al., 1980).  Although Cancer magister favors sand, it may also inhabit mud, rock, gravel, eelgrass (Zostera spp.) and bivalve shell substrates (Emmett et al., 1991).    

Since Carcinus maenas is found in some of the same habitats as juvenile Cancer magister, these two species may compete for food and shelter resources.  Experiments performed by Jensen et al. (2002) and McDonald et al. (2001) have found that Carcinus maenas is very aggressive, excluding native Hemigrapsus oregonensis from food and Cancer magister from both food and shelter.  In addition to competitive interactions, Carcinus maenas can also prey on smaller native crabs.  McDonald et al. (2001) evaluated the predatory impacts of Carcinus maenas on Cancer magister concluding that Carcinus maenas had a negative effect on juvenile Cancer magister survivorship.  These competitive and predatory interactions could have a drastic impact on the $133 million dollar Cancer magister fishery.

The rate of prey consumption is an important determinant of a predator’s impact on a prey species.  Studies in the Danish Wadden Sea found that the consumption by young Carcinus maenas could cause a decrease of 18,000 juvenile cockles per month when feeding at a rate of 6 cockles (4mm) per day (Jensen and Jensen, 1985).  Furthermore, in Yaquina Bay, Oregon, Hauck (2000) examined the predatory impact of Carcinus maenas on native gastropods, estimating a predation rate as high as 68% in select sites.  Examining the consumption rate of introduced predators may give insights to the possible role they perform in a system.  The goal of this study is to compare the consumption rates of the introduced crab, Carcinus maenas (Figure 2a) and the native crab, Cancer magister (Figure 2b).
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Figure 2a.) Diagram of the introduced crab, Carcinus maenas; courtesy of Laura Hauck and Oregon Sea Grant 2000 and (b.) the native crab, Cancer magister; adapted from Rudy and Rudy 1983 
The consumption rate of hard-shelled prey by crabs is a function of hunger level and claw morphology.  Stronger claws allow crabs to access shelled prey at a faster rate, hence, allowing a higher consumption rate.  Behrens Yamada and Boulding (1998) have shown that crabs with more muscular claws, or greater propal heights (Figure 1), could crush snail shells more quickly than crabs with smaller propal heights.  Carcinus maenas possess two claws of differing morphology: a slender cutter claw and a larger crusher claw.  The crusher claw of male Carcinus maenas has a higher propal height than the claws of male Cancer magister of similar weights, suggesting greater strength.  

Table 1: A comparison of the claw characteristics of Carcinus maenas and Cancer magister.  Propal heights are for crabs of similar size in this study.  See Figure 1 for details. 
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In addition, Carcinus maenas has a higher mechanical advantage (MA) of the claw lever system (Table 1).  Mechanical advantage is a measure of claw leverage, calculated from the ratio of the two lever arms (Warner and Jones, 1976) (Figure 1).  
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Figure 1: Crab claw showing propus, propal height, dactyl (movable finger) and claw dimensions used to calculate mechanical advantage (L1 ( L2).  The shaded regions represent the opener (smaller) and closer (larger) apodomes to which the muscles are attached.  The dactyl pivot is designated as P.  Adapted from Warner and Jones, 1976.
The first lever arm (L1) is a measure of the distance between the pivot and to the insertion point of the closer apodome.  The second lever arm (L2) is defined as the distance from the pivot to the tip of the dactylus (Warner and Jones, 1976). 

The higher propal height and mechanical advantage values of Carcinus maenas may result in competitive advantages over Cancer magister.  Furthermore, recent feeding studies found that the consumption rate of Carcinus maenas is higher than that of the native shore crab Hemigrapsus oregonensis of similar size (Sabre Mahaffy, unpublished report). Therefore, based on differing claw characteristics as well as past studies, I hypothesize that Carcinus maenas will have a higher average consumption rate than Cancer magister.  

Materials and Methods

Both species used in this study were collected from a mudflat in Yaquina Bay near the Oregon Coast Aquarium and Hatfield Marine Science Center (Newport, OR) in May 2001.  The crabs were collected using plastic folding Fukui fish traps (63cm x 46cm x 23cm) and a rectangular PVC and stainless steel wire mesh trap measuring 60cm x 60cm x 30cm.  The fish traps had expandable (45cm) slits large enough to allow crabs of any size to enter, whereas the box trap had smaller cylindrical openings on each of the four sides (8-9cm in diameter).  The traps were deployed overnight in a permanently submerged tidal channel that drains the mudflat.  Captured crabs were carefully examined.  Only healthy male crabs of both species were selected.  If obvious abnormalities or damage were present, they were excluded from the study.  The weights, carapace widths, and claw dimensions were measured using vernier calipers (Table 2).  

Table 2: Physical attributes of the study participants.  All crabs used were male (M).  Weight is measured in grams.  Carapace Width (CW) and Propal Height are measured in millimeters.  For Carcinus maenas, propal height of only the larger crusher claw was measured.
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The crabs were acclimated to laboratory conditions and fed fish scraps for 3 weeks prior to the study.  To standardize their hunger level, the crabs were first satiated then starved for 48 hours prior to the experiment.

Laboratory Feeding Study


To compare the relative consumption rates of Carcinus maenas and Cancer magister, an experiment was conducted at Hatfield Marine Science Center.  Five male Carcinus maenas and six male Cancer magister of comparable weights were placed in individual plastic containers ranging in size from 15 x 15 x 4cm to 25 x 25 x 11cm and then placed in their respective water tables.  The water tables (318 x 118 x 30cm) were covered with black sheets of plastic to eliminate the influences of lights and other outside activities.  In addition, since crabs feed at higher levels in darkness (Robles, 1987), the opaque plastic sheets were utilized to maximize the consumption rate.  Seawater was allowed to circulate freely through large holes (radius ≈ 1 inch) in the container sides.  These large holes were covered with a fine 2mm plastic mesh screen in order to contain the crabs, mussels, and mussel shell fragments.  A constant flow rate of was maintained between the two tanks.  The temperature ranged from 12 to 13 ºC and the salinity ranged from 32 to 33‰ during the experiment.    

Each crab was offered 50 mussels, Mytilus trossulus, ranging in shell length from 15-25mm.  These mussels were collected from Seal Rock, OR.  After 24 hours, the fate of the mussels was scored as: live, eaten, or crushed but not completely consumed.  This scoring system was established due to the unexpected tendency for several of the crabs to crush or partially consume the mussels.  Therefore, physically crushed mussels with at least 50% of their flesh remaining were scored as crushed but not completely consumed mussels.  After scoring the containers were rinsed out and 50 new mussels were placed in each container.  This procedure was repeated for 5 days.             

The data were analyzed using Wilcoxon two sample t-tests for the differences in medians within the statistical program Statgraphics( Plus 5.0 and by simple linear regression analysis within Microsoft( Excel 2000.  
Results

There is no significant difference in the mean consumption rate between Carcinus maenas and Cancer magister (p = 0.3920).  For each crab, I calculated the average number of mussels consumed per day.  A Wilcoxon two-sample test was used to test the null hypothesis that there is no difference in consumption rate between Carcinus maenas and Cancer magister (Figure 3). 
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Figure 3: Regressional analysis of the mean consumption rate between species.  Each crab was offered 50 mussels (Mytilus trossulus) for five consecutive days.  

To test the hypothesis that Carcinus maenas possess significantly stronger claws than Cancer magister, the ratio of the propal height to crab weight was examined (Figure 4).
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Figure 4: Regressional analysis of the Propal height vs. Weight.  Propal height is related to the rate of consumption in hard-shelled prey.  The propal height of the crusher claw in Carcinus maenas was significantly higher than Cancer magister (Wilcoxon two-sample p-value < .05).  

Discussion

There was not a significant difference in the mean consumption rate of Carcinus maenas and Cancer magister.  Size for size, both species of crabs consumed a similar number of mussels per day.  Comparable results were observed by Hauck et al. (2000).  Consumption rate did not significantly vary between mature red rock crabs, Cancer productus, and mature Carcinus maenas of comparable size.  When similar sized juvenile Carcinus maenas and adult Hemigrapsus oregonensis were compared, Carcinus maenas consumed significantly more prey (Sabre Mahaffy, unpublished report).  The results may be due to higher metabolic requirements of juvenile growing Carcinus maenas compared to adult Hemigrapsus oregonensis.  

In order to explain the similarity in consumption rate between crab species, claw morphology was compared.  Previously, the difference in MA and propal heights were thought to influence the consumption rate.  However, it would be improper to attribute the differences in these characteristics to the pattern witnessed.  All adult crabs easily crushed the thin and weak shells of the mussels used in this experiment; thus, it is unlikely that mechanical advantage and propal height were limiting prey consumption rate in this study.  The comparable metabolic requirements of these similar sized crabs seem to be the most rational explanation for the similarity in consumption rate.      


Although the pattern observed seems consistent with other studies (Hauck et al., 2000), the methodology of the experiment may have been prone to error due to the behavior Carcinus maenas.  The introduced crab consistently crushed and partially consumed the prey species making it difficult to accurately quantify the true consumption rate.  This behavior caused a higher rate of mussel mortality.  However, we cannot assume this destructive behavior would occur in the field.  It is possible that this behavior is an artifact of the laboratory conditions.  To compensate for this behavior, it is recommended that additional feeding experiments be performed using larger crab arenas and offering less mussels twice a day or conducting the experiment in the field using large population cages.  

Recent studies have attempted to explain how Carcinus maenas may fit in amongst the hierarchy of native crabs in the Pacific Northwest (Hauck et al., 2000, Hunt and Behrens Yamada, 2001).  In many respects, Carcinus maenas is a superior competitor to many native crabs.  Their environmental tolerances, diverse diet, and claw morphology allow this crab to exploit a greater range of resources.  The consumption rate of Carcinus maenas is greater than the native Oregon shore crabs but on par with native Cancer spp. crabs (Hauck et al., 2000, this study).  Additionally, Carcinus maenas has a higher MA and propal height than many native crabs requiring less effort to consume hard-shelled prey (Table 1).  Studies by McDonald et al. (2001) and Jensen et al. (2002) document the competitive interactions between Carcinus maenas and Cancer magister and Hemigrapsus oregonensis.  In both instances, the introduced crab excluded the native crabs from food.  However, Hemigrapsus oregonensis was superior to Carcinus maenas in the shelter competition (Table 3). 
Shelter Competition:

Carcinus maenas > Cancer magister
Carcinus maenas < Hemigrapsus oregonensis
Food Competition:

Carcinus maenas > Cancer magister
Carcinus maenas > Hemigrapsus oregonensis
Table 3: Shelter and Food competitions were performed with crabs of similar size. Notation: (>) indicates the species on the left is a superior competitor in the respective competition,  (<) indicates the species on the left is an inferior competitor in the respective competition.  Sources: McDonald et al. 2000, and Jensen et al. 2002.

Furthermore, Carcinus maenas may also act as a predator to some native crabs, preying on juvenile Cancer magister and Hemigrapsus oregonensis shore crabs (McDonald et al., 2001, Grosholz et al., 2000) (Table 4).  

Predatory Interactions:

Carcinus maenas > Cancer magister (juvenile): 13% C. magister mortality

Carcinus maenas = Cancer productus: up to 32% C. maenas mortality

Carcinus maenas < Cancer productus: up to 76% C. maenas mortality

Table 4: A comparison of predation interactions with Carcinus maenas and 2 native crab species: Cancer magister and Cancer productus. Notation:  (>) denotes a pairing with larger sized crab on the left, (=) denotes a pairing of equal sized crabs, (<) denotes a pairing with a smaller crab on the left.  Sources: McDonald et al. 2000, and Hunt and Behrens Yamada 2001.
While many native crabs face intense competition and in some instances direct predation by Carcinus maenas, Hunt (2001) found that the introduced crab’s negative effects are not present with all native crab species.  The red rock crabs, Cancer productus, prey directly on smaller Carcinus maenas causing up to 76% mortality (Hunt and Behrens Yamada, 2001).  Evidence from competitive interactions, consumption rates, mechanical advantage, and claw morphology indicate that this introduced shore crab may assume a more predatory role instead of the omnivorous role predominant in the native grapsid shore crabs of the Pacific Northwest.  However, since the introduction of this species is still relatively recent, additional research is required before we can fully understand what role this introduced species will fulfill.     
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Appendix

Field Feeding Study

In order to substantiate laboratory results, a similar feeding experiment was performed from September 2, 2002 to September 14, 2002.  Individual crabs were caged in sealed minnow traps and placed in a tidal channel that drains the mudflat next to the Oregon Coast Aquarium.  Each crab was offered 50 mussels (Mytilus trossulus) ranging in shell length from 25 to 35mm.  Once every 2 or 3 days the number of mussels consumed, partially consumed, and crushed were counted.  Throughout the experiment, the water temperature and salinity were relatively constant, ranging from 12.5 to 15 ºC and 34 to 36‰, respectively.  There is not a difference in mean consumption rate between species (p = 0.4423).  The new data supports the previous conclusion that comparable sized Carcinus maenas and Cancer magister have similar consumption rates.                

Table 5: Physical attributes of the field study participants.  All crabs used were male (M).  Weight is measured in grams.  Carapace Width (CW) and Propal Height are measured in millimeters.  For Carcinus maenas, propal height of only the larger crusher claw was measured.
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Figure 5: Regressional analysis of the mean mussel tissue consumption rate between species.  Each crab was offered 50 mussels (Mytilus trossulus) per feeding session. 
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Thesis Data

		Crab ID #		Weight (g)		Sex		Species		Carapace Width (mm)		Propal Height		Propal Length		Dactyl Length		D1?		Mechanical Advantage		Mechanical Advantage 2		Total # of Mussels Left alive/Day				Estimated Total # of Mussels Consumed/Day		# of mussels left alive														Mussel Mortality (Crushed,Partially consumed and wholly Consumed)														# of mussels partially eaten/crushed (15-25mm)*																# of mussels consumed (15-25mm)

																														Day 1 (Monday)		Day 2		Day 3		Day 4		Day 5		Average				Day 1 (Monday)		Day 2		Day 3		Day 4		Day 5		Average				Day 1 (Monday)		Day 2		Day 3		Day 4		Day 5		Average		Assigned Point Value				Day 1 (Monday)		Day 2		Day 3		Day 4		Day 5		Average

		2		124		M		C. magister		98.81		17.67		42.13		22.82		6.36		3.5880503145		0.2787028922						34.36		2		14		14		17		27		14.8				48		36		36		33		23		35.2				0		3		1		0		2		1.2		0.36				48		33		35		33		21		34

		3		82.5		M		C. magister		84.25		14.96		36.43		18.92		4.5		4.2044444444		0.2378435518						24.9		18		19		23		36		26		24.4				32		31		27		14		24		25.6				2		2		1		0		0		1		0.3				30		29		26		14		24		24.6

		4		47.3		M		C. magister		72.25		12.14		30.73		15.72		4.26		3.6901408451		0.2709923664						12.12		26		36		36		40		50		37.6				24		14		14		10		0		12.4				0		2		0		0		0		0.4		0.12				24		12		14		10		0		12

		5		42.5		M		C. magister		68.75		11.87		28.75		15.18		5.76		2.6354166667		0.3794466403						6.26		35		46		47		44		46		43.6				15		4		3		6		4		6.4				1		0		0		0		0		0.2		0.06				14		4		3		6		4		6.2

		6		85		M		C. magister		84.96		15.06		36.93		18.52		5.34		3.468164794		0.288336933						19.84		20		27		33		26		42		29.6				30		23		17		24		8		20.4				1		1		1		0		1		0.8		0.24				29		22		16		24		7		19.6

		7		48.2		M		C. magister		72.04		12.31		29.89		14.77		5.46		2.7051282051		0.3696682464						8.06		28		43		44		45		49		41.8				22		7		6		5		1		8.2				1		0		0		0		0		0.2		0.06				21		7		6		5		1		8

		8		70.6		M		C. maenas		68.24		16.37		38.58		20.04		5.77		3.4731369151		0.2879241517						15.66		18		23		22		28		31		24.4				32		27		28		22		19		25.6				21		16		19		10		5		14.2		4.26				11		11		9		12		14		11.4

		9		95		M		C. maenas		73.99		20.3		45.11		23.35		7.32		3.1898907104		0.313490364						17.62		7		20		25		36		41		25.8				43		30		25		14		9		24.2				8		16		11		6		6		9.4		2.82				35		14		14		8		3		14.8

		10		122		M		C. maenas		93.85		31.48		67.01		32.8		10.2		3.2156862745		0.3109756098						37.26		2		4		4		4		0		2.8				48		46		46		46		50		47.2				0		12		15		12		32		14.2		4.26				48		34		31		34		18		33

		11		42.4		M		C. maenas		58.11		15.19		33.69		17.99		5.18		3.472972973		0.2879377432						24.1		6		4		10		7		8		7				44		46		40		43		42		43				23		24		27		30		31		27		8.1				21		22		13		13		11		16

		13		81.6		M		C. maenas		71.04		20.34		43.31		21.31		6.88		3.0973837209		0.3228531206						30.98		8		3		1		1		3		3.2				42		47		49		49		47		46.8				12		14		37		24		26		22.6		6.78				30		33		12		25		21		24.2

		*		Partial Eaten Mussels characteristics: 50% or more tissue remains, 75% shell (both sides) remains intact, Crush characteristics: little to no tissue gone, shell crushed but not pulled open.

		Bold Face		55 Mussels were placed on accident.  However the # consumed were exactly accounted for (entire shells left, no gravel)

		?		Unsure of abbreviation meaning
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Table 1

		Crab ID #		Weight		Sex		Species		CW		Propal Height		Propal Height/Weight

		2		124		M		C. magister		98.81		17.67		0.1425

		3		82.5		M		C. magister		84.25		14.96		0.1813333333

		4		47.3		M		C. magister		72.25		12.14		0.2566596195

		5		42.5		M		C. magister		68.75		11.87		0.2792941176

		6		85		M		C. magister		84.96		15.06		0.1771764706

		7		48.2		M		C. magister		72.04		12.31		0.2553941909

		8		70.6		M		C. maenas		68.24		16.37		0.2318696884

		9		95		M		C. maenas		73.99		20.3		0.2136842105

		10		122		M		C. maenas		93.85		31.48		0.2580327869

		11		42.4		M		C. maenas		58.11		15.19		0.358254717

		13		81.6		M		C. maenas		71.04		20.34		0.2492647059





Table 2

				Carcinus maenas		Cancer magister		Cancer productus		Hemigrapsus oregonensis

		Mechanical Advantage		0.36 (crusher claw), 0.26 (cutter claw)		0.25		0.39		0.28

		Range of Propal Height		[15.19mm, 31.48mm]		[11.87mm, 17.67mm]		No Data		No Data

		Dentition		Crusher: Broad and Blunt denticles                 Cutter: fine sharp denticles		sharp fine denticles		blunt and broad molars		Fine denticles

		Sources:		Hauck 2000, Warner et al. 1982, this study		Hauck 2000, this study		Behrens Yamada and Boulding 1998		Behrens Yamada and Boulding 1998





Sheet2

						Cancer Productus

		Carcinus maenas		small		Medium		Large

		Small		12%		52%		76%

		Medium				32		46

		Large





Thesis Data

		Crab ID #		Weight (g)		Sex		Species		Carapace Width (mm)		Propal Height		Propal Length		Propal Height/Weight		Dactyl Length		D1?		Mechanical Advantage 2		Total # of Mussels Left alive/Day				Estimated Total # of Mussels Consumed/Day		# of mussels left alive														Mussel Mortality (Crushed,Partially consumed and wholly Consumed)														# of mussels partially eaten/crushed (15-25mm)*																# of mussels consumed (15-25mm)

																														Day 1 (Monday)		Day 2		Day 3		Day 4		Day 5		Average				Day 1 (Monday)		Day 2		Day 3		Day 4		Day 5		Average				Day 1 (Monday)		Day 2		Day 3		Day 4		Day 5		Average		Assigned Point Value				Day 1 (Monday)		Day 2		Day 3		Day 4		Day 5		Average

		2		124		M		C. magister		98.81		17.67		42.13		0.1425		22.82		6.36		0.2787028922						34.36		2		14		14		17		27		14.8				48		36		36		33		23		35.2				0		3		1		0		2		1.2		0.36				48		33		35		33		21		34

		3		82.5		M		C. magister		84.25		14.96		36.43		0.1813333333		18.92		4.5		0.2378435518						24.9		18		19		23		36		26		24.4				32		31		27		14		24		25.6				2		2		1		0		0		1		0.3				30		29		26		14		24		24.6

		4		47.3		M		C. magister		72.25		12.14		30.73		0.2566596195		15.72		4.26		0.2709923664						12.12		26		36		36		40		50		37.6				24		14		14		10		0		12.4				0		2		0		0		0		0.4		0.12				24		12		14		10		0		12

		5		42.5		M		C. magister		68.75		11.87		28.75		0.2792941176		15.18		5.76		0.3794466403						6.26		35		46		47		44		46		43.6				15		4		3		6		4		6.4				1		0		0		0		0		0.2		0.06				14		4		3		6		4		6.2

		6		85		M		C. magister		84.96		15.06		36.93		0.1771764706		18.52		5.34		0.288336933						19.84		20		27		33		26		42		29.6				30		23		17		24		8		20.4				1		1		1		0		1		0.8		0.24				29		22		16		24		7		19.6

		7		48.2		M		C. magister		72.04		12.31		29.89		0.2553941909		14.77		5.46		0.3696682464						8.06		28		43		44		45		49		41.8				22		7		6		5		1		8.2				1		0		0		0		0		0.2		0.06				21		7		6		5		1		8

		8		70.6		M		C. maenas		68.24		16.37		38.58		0.2318696884		20.04		5.77		0.2879241517						15.66		18		23		22		28		31		24.4				32		27		28		22		19		25.6				21		16		19		10		5		14.2		4.26				11		11		9		12		14		11.4

		9		95		M		C. maenas		73.99		20.3		45.11		0.2136842105		23.35		7.32		0.313490364						17.62		7		20		25		36		41		25.8				43		30		25		14		9		24.2				8		16		11		6		6		9.4		2.82				35		14		14		8		3		14.8

		10		122		M		C. maenas		93.85		31.48		67.01		0.2580327869		32.8		10.2		0.3109756098						37.26		2		4		4		4		0		2.8				48		46		46		46		50		47.2				0		12		15		12		32		14.2		4.26				48		34		31		34		18		33

		11		42.4		M		C. maenas		58.11		15.19		33.69		0.358254717		17.99		5.18		0.2879377432						24.1		6		4		10		7		8		7				44		46		40		43		42		43				23		24		27		30		31		27		8.1				21		22		13		13		11		16

		13		81.6		M		C. maenas		71.04		20.34		43.31		0.2492647059		21.31		6.88		0.3228531206						30.98		8		3		1		1		3		3.2				42		47		49		49		47		46.8				12		14		37		24		26		22.6		6.78				30		33		12		25		21		24.2

		*		Partial Eaten Mussels characteristics: 50% or more tissue remains, 75% shell (both sides) remains intact, Crush characteristics: little to no tissue gone, shell crushed but not pulled open.

		Bold Face		55 Mussels were placed on accident.  However the # consumed were exactly accounted for (entire shells left, no gravel)

		?		Unsure of abbreviation meaning
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Sheet1

				Carcinus maenas		Cancer magister

		Mechanical Advantage		0.36 (crusher claw), 0.26 (cutter claw)		0.25

		Range of Propal Height		[15.2 mm, 31.5 mm]		[11.9 mm, 17.7 mm]

		Dentition		Crusher: broad and blunt molars        Cutter: fine sharp denticles		sharp fine denticles

		Sources:		Hauck 2000, Warner et al. 1982, this study		Hauck 2000, this study
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Propal Height vs. Weight
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Mussel Measurements

		Length		Weight of Steamed Meat

		29.37		0.6

		33.93		0.9

		3.8		1.7

		33.26		1.2

		25.28		0.2

		35.34		1

		32.49		0.8

		33.68		0.9

		33.04		1.1

		26.42		0.4

		32.09		1.1

		32.06		1.1

		29.36		0.6

		32.84		1

		28.59		0.5

		28.09		0.6

		26.31		0.3

		28.48		0.7

		29.47		0.4

		34.98		1.4

		29.43		0.5

		31.1		0.9

		34.12		1

		30.12		1.1

		29.7354166667		0.8333333333		0.3643537062

				Average Weight of all Mussel tissue grouped together = .8625





Thesis Field Tables

		Crab ID #		Weight		Sex		Species		CW		Propal Height		Propal Height/Weight

		CM 1		185		M		C. magister		112.1		19.7		0.11

		CM 2		144		M		C. magister		104.0		19.2		0.13

		CM 3		162		M		C. magister		108.0		20.2		0.12

		CM 4		196		M		C. magister		113.5		20.5		0.10

		CM 5		108		M		C. magister		93.2		16.5		0.15

		CM 6		103		M		C. magister		92.6		16.8		0.16

		CM 7		124		M		C. magister		98.2		16.1		0.13

		GR 1		175		M		C. maenas		88.4		28.3		0.16

		GR 2		147		M		C. maenas		81.9		25.7		0.17

		GR 3		178		M		C. maenas		89.3		28.6		0.16

		GR 4		161		M		C. maenas		85.4		28.2		0.17

		GR 5		129		M		C. maenas		81.8		21.6		0.17

		GR 6		109		M		C. maenas		75.0		23.9		0.22

		GR 7		130		M		C. maenas		83.3		23.9		0.18





Crab Measurements

		ID #		Weight (g)		Sex		Species		Carapace Width (mm)		Commercial CW Measurement		Propal Height		Propal Length		Dactyl Length		Mechanical Advantage		Condition

		CM 1		185		M		C. magister		112.10		105.99		19.68		49.17		26.48

		CM 2		144		M		C. magister		103.97		97.37		19.2		46.68		24.93

		CM 3		162		M		C. magister		108.00		102.10		20.19		47.1		24.9

		CM 4		196		M		C. magister		113.46		106.29		20.45		50.62		27.21

		CM 5		108		M		C. magister		93.20		87.80		16.5		40.7		20.7

		CM 6		103		M		C. magister		92.60		86.85		16.75		41.4		21.2

		CM 7		124		M		C. magister		98.20		92.40		16.1		43.4		22.4

		GR 1		175		M		C. maenas		88.44				28.3		56.46		30.3

		GR 2		147		M		C. maenas		81.94				25.7		53.03		29.05

		GR 3		178		M		C. maenas		89.25				28.6		57.97		30.63

		GR 4		161		M		C. maenas		85.39				28.15		55.05		30.26

		GR 5		129		M		C. maenas		81.82				21.56		49.86		26.75

		GR 6		109		M		C. maenas		74.95				23.91		46.63		26.14

		GR 7		130		M		C. maenas		83.31				23.93		50.13		26.16





Field Notes

		Session		Date		Crab #		Note		Water Temp		Air Temp		Salinity		Other

		Start		9/2/02		-		-		14		17.5		35

		1		9/4/02		CM 4		gunnel in cage		12.5		11		34

						Control		1 large mussel dead

						GR 5		gunnel in cage

						GR 6 or 7		gunnel in cage

		2		9/6/02		CM 1		gunnel in cage		13.5		11		36

						CM 3		gunnel in cage, and CM 3 leg torn off

						CM 7		gunnel in cage

						Control		1 large and 1 small mussel dead

						GR 2		gunnel in cage

						GR 3		gunnel in cage

						GR 6		gunnel in cage

		3		9/8/02		GR 3		gunnel in cage		13		10		35

		4		9/11/02		CM 2		gunnel in cage		15		16		34

						CM 4		gunnel in cage

						CM 6		gunnel in cage

						Control		gunnel in cage, tissue on wall

						GR 1		gunnel in cage

						GR 4		gunnel in cage

						GR 5		gunnel in cage

						GR 7		gunnel in cage

		5		9/14/02		CM 1		gunnel in cage		14		14		34

						CM 3		HO in cage

						Control		fish in cage, 1 small dead

						GR 5		gunnel in cage
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Field Data

		ID #		Date:		Live and Undamaged				Damaged				Crushed				Partially Consumed						Dead				Empty				Bits		Halves		Consumed		Mean Consumed				Avg Daily Mussel Consumption				Consumed with Partial		Avg Daily with Partially Consumed Mussels				Mussel Tissure Consumed grams

						S		L		S		L		S		L		1/3		1/2		2/3		S		L		S		L								CM		GR

		CM 1		4-Sep		14		15																								7				21		19.7142857143		15.5714285714		20				21		20.8666666667		CM		17.9453333333

		CM 2		4-Sep		15		16																								6		4		19						22.4				19		23.3333333333		CM		20.0666666667

		CM 3		4-Sep		23		22												1				2		1				1						2						6				2.5		6.1		CM		5.246

		CM 4		4-Sep		0		3		1																						8		15		46						29.6				46		30.7333333333		CM		26.4306666667

		CM 5		4-Sep		20		23																1		1								1		5						11.4				5		11.4666666667		CM		9.8613333333

		CM 6		4-Sep		17		21																								1		3		12						8.8				12		8.9333333333		CM		7.6826666667

		CM 7		4-Sep		8		9																								4		1		33						20.4				33		20.4666666667		CM		17.6013333333

		GR 1		4-Sep		18		18		1								1		1				1						1		7				12						11.4				12.8333333333		12.4		GR		10.664

		GR 2		4-Sep		8		17						2		5		4		1		1										4		2		18						11.2				20.5		13.3		GR		11.438

		GR 3		4-Sep		14		11						2		4		2		2		1										2		2		19						15				21.3333333333		18.9666666667		GR		16.3113333333

		GR 4		4-Sep		10		12						2		4		1		8		2				2										20						15.2				25.6666666667		20.2333333333		GR		17.4006666667

		GR 5		4-Sep		17		19		1						1		1		2		1				1				1		4				11						6.8				13		7.6		GR		6.536

		GR 6		4-Sep		20		11						1		4		3		2		1										1				14						11.8				16.6666666667		14.5666666667		GR		12.5273333333

		GR 7		4-Sep		15		16								4				1		1						1				1		1		15						9.4				16.1666666667		11.2666666667		GR		9.6893333333

																																						CM		GR

		CM 1		6-Sep		17		18										2														14		2		15		15.2857142857		12.2857142857						15.6666666667

		CM 2		6-Sep		11		15										4						1								17		7		23										24.3333333333

		CM 3		6-Sep		25		19				1												1		2										2										2

		CM 4		6-Sep		11		6				1						5		2												19		4		32										34.6666666667

		CM 5		6-Sep		20		17										1														3		3		13										13.3333333333

		CM 6		6-Sep		23		18				1						1										1				1		2		8										8.3333333333

		CM 7		6-Sep		15		19				1		1																		5		5		14										14

		GR 1		6-Sep		19		16		2																						3				13										13

		GR 2		6-Sep		16		14						1		5		4		1		2										6		2		14										17.1666666667

		GR 3		6-Sep		13		17						4		3		9		3		3										2				13										19.5

		GR 4		6-Sep		11		11						6		4		5		4		1				1						1				17										21.3333333333

		GR 5		6-Sep		19		25										2																2		6										6.6666666667

		GR 6		6-Sep		17		17						3		2		5		1		1										4				11										13.8333333333

		GR 7		6-Sep		17		17						2		1		3				1				1						4				12										13.6666666667

																																						CM		GR

		CM 1		8-Sep		16		14										2														23		4		20		14.1428571429		9.5714285714						20.6666666667

		CM 2		8-Sep		15		15		1				1				2						1								17		6		17										17.6666666667

		CM 3		8-Sep		19		20				1												1				1				7		3		9										9

		CM 4		8-Sep		14		13		1								4														12		5		22										23.3333333333

		CM 5		8-Sep		22		19				1																				2		4		8										8

		CM 6		8-Sep		20		18				2																		1		8		5		10										10

		CM 7		8-Sep		20		16				1																				7		7		13										13

		GR 1		8-Sep		17		22				1		1				4		1																9										10.8333333333

		GR 2		8-Sep		20		19				1		2		2		2		2		1										2				6										8.3333333333

		GR 3		8-Sep		18		13						4		4		2		3												3		2		11										13.1666666667

		GR 4		8-Sep		14		12						2		6		9		3		3										4				16										22.5

		GR 5		8-Sep		21		24		1																						1		1		4										4

		GR 6		8-Sep		16		15								3		6		2		1				2						4				14										17.6666666667

		GR 7		8-Sep		17		20						5		1		2		1		1										5		2		7										8.8333333333

																																						CM		GR

		CM 1		11-Sep		9		15		3		1						4														30		7		22		17.8571428571		10						23.3333333333

		CM 2		11-Sep		11		11										3														23		5		28										29

		CM 3		11-Sep		19		15		1		1												1								12		5		13										13

		CM 4		11-Sep		7		9				3		1				3														36		3		30										31

		CM 5		11-Sep		14		17		1		2																				15		3		16										16

		CM 6		11-Sep		22		22		1								1																		5										5.3333333333

		CM 7		11-Sep		19		20										1														2				11										11.3333333333

		GR 1		11-Sep		19		21				1						3														13				9										10

		GR 2		11-Sep		21		11		3				1		5		2		1		1										8				9										10.8333333333

		GR 3		11-Sep		19		5				1		6		2		11		2		2				1						13		1		16										22

		GR 4		11-Sep		17		15						1		4		7		1		2		1								5				12										16.1666666667

		GR 5		11-Sep		23		21										1														2		1		6										6.3333333333

		GR 6		11-Sep		21		18				1		1				5		1												9		2		9										11.1666666667

		GR 7		11-Sep		19		19						2		1		6				2										7				9										12.3333333333

																																						CM		GR

		CM 1		14-Sep		10		18										5														16		3		22		17.7142857143		10.2857142857						23.6666666667

		CM 2		14-Sep		13		11										5						1								22		9		25										26.6666666667

		CM 3		14-Sep		23		23																												4										4

		CM 4		14-Sep		17		14				1						2														3		12		18										18.6666666667

		CM 5		14-Sep		15		19				1																				12		5		15										15

		CM 6		14-Sep		21		18		1																1						5				9										9

		CM 7		14-Sep		8		9		1														1								17		7		31										31

		GR 1		14-Sep		21		14								1		4														2				14										15.3333333333

		GR 2		14-Sep		23		16						1		1		2														6				9										9.6666666667

		GR 3		14-Sep		17		14								3		7		1												5				16										18.8333333333

		GR 4		14-Sep		14		17						3		3		6		1		3		1		1						1				11										15.5

		GR 5		14-Sep		22		20										3						1										2		7										8

		GR 6		14-Sep		20		13						3		1		2		1		2				2						3		2		11										13.5

		GR 7		14-Sep		21		18						3		2		2				1				2								2		4										5.3333333333

		Mean
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Table 1

		Crab ID #		Weight		Sex		Species		CW		Propal Height		Propal Height/Weight

		2		124		M		C. magister		98.8		17.7		0.14

		3		82.5		M		C. magister		84.3		15.0		0.18

		4		47.3		M		C. magister		72.3		12.1		0.26

		5		42.5		M		C. magister		68.8		11.9		0.28

		6		85		M		C. magister		85.0		15.1		0.18

		7		48.2		M		C. magister		72.0		12.3		0.26

		8		70.6		M		C. maenas		68.2		16.4		0.23

		9		95		M		C. maenas		74.0		20.3		0.21

		10		122		M		C. maenas		93.9		31.5		0.26

		11		42.4		M		C. maenas		58.1		15.2		0.36

		13		81.6		M		C. maenas		71.0		20.3		0.25





Sheet2

				Carcinus maenas		Cancer magister

		Mechanical Advantage		0.36 (crusher claw), 0.26 (cutter claw)		0.25

		Range of Propal Height		[15.19mm, 31.48mm]		[11.87mm, 17.67mm]

		Dentition		Crusher: Broad





Thesis Data

		Crab ID #		Weight (g)		Sex		Species		Carapace Width (mm)		Propal Height		Propal Length		Propal Height/Weight		Dactyl Length		D1?		Mechanical Advantage 2		Total # of Mussels Left alive/Day				Estimated Total # of Mussels Consumed/Day		# of mussels left alive														Mussel Mortality (Crushed,Partially consumed and wholly Consumed)														# of mussels partially eaten/crushed (15-25mm)*																# of mussels consumed (15-25mm)

																														Day 1 (Monday)		Day 2		Day 3		Day 4		Day 5		Average				Day 1 (Monday)		Day 2		Day 3		Day 4		Day 5		Average				Day 1 (Monday)		Day 2		Day 3		Day 4		Day 5		Average		Assigned Point Value				Day 1 (Monday)		Day 2		Day 3		Day 4		Day 5		Average

		2		124		M		C. magister		98.81		17.67		42.13		0.1425		22.82		6.36		0.2787028922						34.36		2		14		14		17		27		14.8				48		36		36		33		23		35.2				0		3		1		0		2		1.2		0.36				48		33		35		33		21		34

		3		82.5		M		C. magister		84.25		14.96		36.43		0.1813333333		18.92		4.5		0.2378435518						24.9		18		19		23		36		26		24.4				32		31		27		14		24		25.6				2		2		1		0		0		1		0.3				30		29		26		14		24		24.6

		4		47.3		M		C. magister		72.25		12.14		30.73		0.2566596195		15.72		4.26		0.2709923664						12.12		26		36		36		40		50		37.6				24		14		14		10		0		12.4				0		2		0		0		0		0.4		0.12				24		12		14		10		0		12

		5		42.5		M		C. magister		68.75		11.87		28.75		0.2792941176		15.18		5.76		0.3794466403						6.26		35		46		47		44		46		43.6				15		4		3		6		4		6.4				1		0		0		0		0		0.2		0.06				14		4		3		6		4		6.2

		6		85		M		C. magister		84.96		15.06		36.93		0.1771764706		18.52		5.34		0.288336933						19.84		20		27		33		26		42		29.6				30		23		17		24		8		20.4				1		1		1		0		1		0.8		0.24				29		22		16		24		7		19.6

		7		48.2		M		C. magister		72.04		12.31		29.89		0.2553941909		14.77		5.46		0.3696682464						8.06		28		43		44		45		49		41.8				22		7		6		5		1		8.2				1		0		0		0		0		0.2		0.06				21		7		6		5		1		8

		8		70.6		M		C. maenas		68.24		16.37		38.58		0.2318696884		20.04		5.77		0.2879241517						15.66		18		23		22		28		31		24.4				32		27		28		22		19		25.6				21		16		19		10		5		14.2		4.26				11		11		9		12		14		11.4

		9		95		M		C. maenas		73.99		20.3		45.11		0.2136842105		23.35		7.32		0.313490364						17.62		7		20		25		36		41		25.8				43		30		25		14		9		24.2				8		16		11		6		6		9.4		2.82				35		14		14		8		3		14.8

		10		122		M		C. maenas		93.85		31.48		67.01		0.2580327869		32.8		10.2		0.3109756098						37.26		2		4		4		4		0		2.8				48		46		46		46		50		47.2				0		12		15		12		32		14.2		4.26				48		34		31		34		18		33

		11		42.4		M		C. maenas		58.11		15.19		33.69		0.358254717		17.99		5.18		0.2879377432						24.1		6		4		10		7		8		7				44		46		40		43		42		43				23		24		27		30		31		27		8.1				21		22		13		13		11		16

		13		81.6		M		C. maenas		71.04		20.34		43.31		0.2492647059		21.31		6.88		0.3228531206						30.98		8		3		1		1		3		3.2				42		47		49		49		47		46.8				12		14		37		24		26		22.6		6.78				30		33		12		25		21		24.2

		*		Partial Eaten Mussels characteristics: 50% or more tissue remains, 75% shell (both sides) remains intact, Crush characteristics: little to no tissue gone, shell crushed but not pulled open.

		Bold Face		55 Mussels were placed on accident.  However the # consumed were exactly accounted for (entire shells left, no gravel)

		?		Unsure of abbreviation meaning
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Mussel Measurements

		Length		Weight of Steamed Meat

		29.37		0.6

		33.93		0.9

		3.8		1.7

		33.26		1.2

		25.28		0.2

		35.34		1

		32.49		0.8

		33.68		0.9

		33.04		1.1

		26.42		0.4

		32.09		1.1

		32.06		1.1

		29.36		0.6

		32.84		1

		28.59		0.5

		28.09		0.6

		26.31		0.3

		28.48		0.7

		29.47		0.4

		34.98		1.4

		29.43		0.5

		31.1		0.9

		34.12		1

		30.12		1.1

		29.7354166667		0.8333333333		0.3643537062

				Average Weight of all Mussel tissue grouped together = .8625





Sheet1

		Crab ID #		Weight		Sex		Species		CW		Propal Height		Propal Height/Weight

		CM 1		185		M		C. magister		112.1		19.7		0.11

		CM 2		144		M		C. magister		104.0		19.2		0.13

		CM 3		162		M		C. magister		108.0		20.2		0.12

		CM 4		196		M		C. magister		113.5		20.5		0.10

		CM 5		108		M		C. magister		93.2		16.5		0.15

		CM 6		103		M		C. magister		92.6		16.8		0.16

		CM 7		124		M		C. magister		98.2		16.1		0.13

		GR 1		175		M		C. maenas		88.4		28.3		0.16

		GR 2		147		M		C. maenas		81.9		25.7		0.17

		GR 3		178		M		C. maenas		89.3		28.6		0.16

		GR 4		161		M		C. maenas		85.4		28.2		0.17

		GR 5		129		M		C. maenas		81.8		21.6		0.17

		GR 6		109		M		C. maenas		75.0		23.9		0.22

		GR 7		130		M		C. maenas		83.3		23.9		0.18





Crab Measurements

		ID #		Weight (g)		Sex		Species		Carapace Width (mm)		Commercial CW Measurement		Propal Height		Propal Length		Dactyl Length		Mechanical Advantage		Condition

		CM 1		185		M		C. magister		112.10		105.99		19.68		49.17		26.48

		CM 2		144		M		C. magister		103.97		97.37		19.2		46.68		24.93

		CM 3		162		M		C. magister		108.00		102.10		20.19		47.1		24.9

		CM 4		196		M		C. magister		113.46		106.29		20.45		50.62		27.21

		CM 5		108		M		C. magister		93.20		87.80		16.5		40.7		20.7

		CM 6		103		M		C. magister		92.60		86.85		16.75		41.4		21.2

		CM 7		124		M		C. magister		98.20		92.40		16.1		43.4		22.4

		GR 1		175		M		C. maenas		88.44				28.3		56.46		30.3

		GR 2		147		M		C. maenas		81.94				25.7		53.03		29.05

		GR 3		178		M		C. maenas		89.25				28.6		57.97		30.63

		GR 4		161		M		C. maenas		85.39				28.15		55.05		30.26

		GR 5		129		M		C. maenas		81.82				21.56		49.86		26.75

		GR 6		109		M		C. maenas		74.95				23.91		46.63		26.14

		GR 7		130		M		C. maenas		83.31				23.93		50.13		26.16





Field Notes

		Session		Date		Crab #		Note		Water Temp		Air Temp		Salinity		Other

		Start		9/2/02		-		-		14		17.5		35

		1		9/4/02		CM 4		gunnel in cage		12.5		11		34

						Control		1 large mussel dead

						GR 5		gunnel in cage

						GR 6 or 7		gunnel in cage

		2		9/6/02		CM 1		gunnel in cage		13.5		11		36

						CM 3		gunnel in cage, and CM 3 leg torn off

						CM 7		gunnel in cage

						Control		1 large and 1 small mussel dead

						GR 2		gunnel in cage

						GR 3		gunnel in cage

						GR 6		gunnel in cage

		3		9/8/02		GR 3		gunnel in cage		13		10		35

		4		9/11/02		CM 2		gunnel in cage		15		16		34

						CM 4		gunnel in cage

						CM 6		gunnel in cage

						Control		gunnel in cage, tissue on wall

						GR 1		gunnel in cage

						GR 4		gunnel in cage

						GR 5		gunnel in cage

						GR 7		gunnel in cage

		5		9/14/02		CM 1		gunnel in cage		14		14		34

						CM 3		HO in cage

						Control		fish in cage, 1 small dead

						GR 5		gunnel in cage
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Field Data

		ID #		Date:		Live and Undamaged				Damaged				Crushed				Partially Consumed						Dead				Empty				Bits		Halves		Consumed		Mean Consumed				Avg Daily Mussel Consumption				Consumed with Partial		Avg Daily with Partially Consumed Mussels				Mussel Tissure Consumed grams

						S		L		S		L		S		L		1/3		1/2		2/3		S		L		S		L								CM		GR

		CM 1		4-Sep		14		15																								7				21		19.7142857143		15.5714285714		20				21		20.8666666667		CM		17.9453333333

		CM 2		4-Sep		15		16																								6		4		19						22.4				19		23.3333333333		CM		20.0666666667

		CM 3		4-Sep		23		22												1				2		1				1						2						6				2.5		6.1		CM		5.246

		CM 4		4-Sep		0		3		1																						8		15		46						29.6				46		30.7333333333		CM		26.4306666667

		CM 5		4-Sep		20		23																1		1								1		5						11.4				5		11.4666666667		CM		9.8613333333

		CM 6		4-Sep		17		21																								1		3		12						8.8				12		8.9333333333		CM		7.6826666667

		CM 7		4-Sep		8		9																								4		1		33						20.4				33		20.4666666667		CM		17.6013333333

		GR 1		4-Sep		18		18		1								1		1				1						1		7				12						11.4				12.8333333333		12.4		GR		10.664

		GR 2		4-Sep		8		17						2		5		4		1		1										4		2		18						11.2				20.5		13.3		GR		11.438

		GR 3		4-Sep		14		11						2		4		2		2		1										2		2		19						15				21.3333333333		18.9666666667		GR		16.3113333333

		GR 4		4-Sep		10		12						2		4		1		8		2				2										20						15.2				25.6666666667		20.2333333333		GR		17.4006666667

		GR 5		4-Sep		17		19		1						1		1		2		1				1				1		4				11						6.8				13		7.6		GR		6.536

		GR 6		4-Sep		20		11						1		4		3		2		1										1				14						11.8				16.6666666667		14.5666666667		GR		12.5273333333

		GR 7		4-Sep		15		16								4				1		1						1				1		1		15						9.4				16.1666666667		11.2666666667		GR		9.6893333333

																																						CM		GR

		CM 1		6-Sep		17		18										2														14		2		15		15.2857142857		12.2857142857						15.6666666667

		CM 2		6-Sep		11		15										4						1								17		7		23										24.3333333333

		CM 3		6-Sep		25		19				1												1		2										2										2

		CM 4		6-Sep		11		6				1						5		2												19		4		32										34.6666666667

		CM 5		6-Sep		20		17										1														3		3		13										13.3333333333

		CM 6		6-Sep		23		18				1						1										1				1		2		8										8.3333333333

		CM 7		6-Sep		15		19				1		1																		5		5		14										14

		GR 1		6-Sep		19		16		2																						3				13										13

		GR 2		6-Sep		16		14						1		5		4		1		2										6		2		14										17.1666666667

		GR 3		6-Sep		13		17						4		3		9		3		3										2				13										19.5

		GR 4		6-Sep		11		11						6		4		5		4		1				1						1				17										21.3333333333

		GR 5		6-Sep		19		25										2																2		6										6.6666666667

		GR 6		6-Sep		17		17						3		2		5		1		1										4				11										13.8333333333

		GR 7		6-Sep		17		17						2		1		3				1				1						4				12										13.6666666667

																																						CM		GR

		CM 1		8-Sep		16		14										2														23		4		20		14.1428571429		9.5714285714						20.6666666667

		CM 2		8-Sep		15		15		1				1				2						1								17		6		17										17.6666666667

		CM 3		8-Sep		19		20				1												1				1				7		3		9										9

		CM 4		8-Sep		14		13		1								4														12		5		22										23.3333333333

		CM 5		8-Sep		22		19				1																				2		4		8										8

		CM 6		8-Sep		20		18				2																		1		8		5		10										10

		CM 7		8-Sep		20		16				1																				7		7		13										13

		GR 1		8-Sep		17		22				1		1				4		1																9										10.8333333333

		GR 2		8-Sep		20		19				1		2		2		2		2		1										2				6										8.3333333333

		GR 3		8-Sep		18		13						4		4		2		3												3		2		11										13.1666666667

		GR 4		8-Sep		14		12						2		6		9		3		3										4				16										22.5

		GR 5		8-Sep		21		24		1																						1		1		4										4

		GR 6		8-Sep		16		15								3		6		2		1				2						4				14										17.6666666667

		GR 7		8-Sep		17		20						5		1		2		1		1										5		2		7										8.8333333333

																																						CM		GR

		CM 1		11-Sep		9		15		3		1						4														30		7		22		17.8571428571		10						23.3333333333

		CM 2		11-Sep		11		11										3														23		5		28										29

		CM 3		11-Sep		19		15		1		1												1								12		5		13										13

		CM 4		11-Sep		7		9				3		1				3														36		3		30										31

		CM 5		11-Sep		14		17		1		2																				15		3		16										16

		CM 6		11-Sep		22		22		1								1																		5										5.3333333333

		CM 7		11-Sep		19		20										1														2				11										11.3333333333

		GR 1		11-Sep		19		21				1						3														13				9										10

		GR 2		11-Sep		21		11		3				1		5		2		1		1										8				9										10.8333333333

		GR 3		11-Sep		19		5				1		6		2		11		2		2				1						13		1		16										22

		GR 4		11-Sep		17		15						1		4		7		1		2		1								5				12										16.1666666667

		GR 5		11-Sep		23		21										1														2		1		6										6.3333333333

		GR 6		11-Sep		21		18				1		1				5		1												9		2		9										11.1666666667

		GR 7		11-Sep		19		19						2		1		6				2										7				9										12.3333333333

																																						CM		GR

		CM 1		14-Sep		10		18										5														16		3		22		17.7142857143		10.2857142857						23.6666666667

		CM 2		14-Sep		13		11										5						1								22		9		25										26.6666666667

		CM 3		14-Sep		23		23																												4										4

		CM 4		14-Sep		17		14				1						2														3		12		18										18.6666666667

		CM 5		14-Sep		15		19				1																				12		5		15										15

		CM 6		14-Sep		21		18		1																1						5				9										9

		CM 7		14-Sep		8		9		1														1								17		7		31										31

		GR 1		14-Sep		21		14								1		4														2				14										15.3333333333

		GR 2		14-Sep		23		16						1		1		2														6				9										9.6666666667

		GR 3		14-Sep		17		14								3		7		1												5				16										18.8333333333

		GR 4		14-Sep		14		17						3		3		6		1		3		1		1						1				11										15.5

		GR 5		14-Sep		22		20										3						1										2		7										8

		GR 6		14-Sep		20		13						3		1		2		1		2				2						3		2		11										13.5

		GR 7		14-Sep		21		18						3		2		2				1				2								2		4										5.3333333333

		Mean
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