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ABS TRACT 

Metabolites of DDT were detected in five out of six major 
organs of blue crabs, Callinectes sapidus, taken from estuarine 
populations . Residue concentrations were highest in the hepato -
pancreas and below the limit of detection in the heart . Concen -
trations in pooled gonad samples (ovaries+ testes) depended on 
the stage of development of the ovaries . Residue levels were low 
in claw and backf i n muscles . 

Adult blue c r abs wer e exposed for 12 hours to 0 . 01, 0 . 1, and 
1.0 ppm DDT in water . No significant mortality was recorded . DDT 
was absorbed through t he gills and transported to the hepatopan -
creas via the hemolymph . Biotransformation and distribution of 
DDT and its metabolites was regulated by the hepatopancreas . 
Induction of metabolic transformation of DDT to DDD and DDE occurred 
immediately . Storage of residues was greatest in the hepatopancreas 
and developing ovaries . Rates of loss of DDT residues from organs 
was subjec t to considerable variation . 
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UPTAKE, METABOLISM, AND DISTRIBUTION OF DDT BY ORGANS 

OF THE BLUE CRAB, CALLINECTES SAPIDUS 



INTRODUCTION 

Once hailed as the mos t useful pesticide ever developed, the 

benefits and risks of DDT [1,l,l- trichloro-2,2 -bis (p-chlorophenyl) 

ethane] in the global ecosystem are now being questioned. Annual 

productj_on of DDT i n the United States rose from 3 . 5 million kilo -

grams in 1946 to a maximum of 81 . 3 million kilograms in 1963 

(Butler, 1971; Woodwell, Craig , and Johnson, 1971) . Early workers 

(e.g . , Sandholzer, 1945) did not notice any adverse effects on 

aquatic organisms . The inherent dangers of DDT were recognized by 

Cottam and Higgins (1946) . They proposed close scrutiny and reg-

ulation of its use . Numerous studies have since documented the 

physiological and biochemical effects of DDT for a variety of 

organisms (see reviews by Johnson, 1968; Cope, 1971; Walsh, 1972) . 

The Environmental Protection Agency has removed DDT fran most 

domestic usage as of 1 January 1973 because of this research . 

DDT residues (DDT, DDD, and DDE) have been found in most 

organisms examined, though the concentrations are variable . The 

ubiquity of DDT residues is chiefly due to: 1) continuing world-

wide usage because DDT is inexpensive and quite effective, 2) 

aeolian dispersal by global winds (Risebrough et al., 1968), 

3) accumulation and release of residues by marsh sediments (Wood-

well, Wurster, and Isaacson, 1967), and 4) persis tance of residues 

for over 15 years in sediments (Nash and Woolson, 1967) . 

ChlorL1ated hydrocarbon pesticides generally act as nerve 
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toxins . The precise mode of action of DDT on aquatic organisms is 

still unclear . Nerve transmission interference (O 1Brien , 1966) , 

general disruption of cellular functions (Yarbrough and Wells , 

1971), and inhibition of fundamental bioche~ical enzymatic functions 

(Davis and Wedemeyer , 1971; Hansen, 1972; Hiltibran, 1971 ; Janicki 

and Kinter, 1971) have recently been demonstrated. 

Organochlorine insecticides act as central nervous system 

stimulants in crustaceans . Acute exposure results in hyper -irri -

tability, wild swimming , loss of equilibrium, convulsions, and 

paralysis eventually leading to death (Eisler, 1969; Mahood et al ., 

1970) . Pesticides have been found to delay or inhibit molting 

and development of the larval crabs Cancer maqister , Leptodius 

floridanus, and Panopeus herbstii (Buchanan, Mille~an , and Stewart, 

1970; Epifania, 1971, 1972). Juvenile blue crabs, Callinectes 

sapidus, are sensitive to low concentrations of water-borne DDT 

(Lowe, 1965) . Shrimp (Palae~onetes vulgaris and Crangon septe~ -

spinosa) and her.nit crabs (Pagurus longicarous) have a 96 hour 

TLS0 of between 0 . 6 and 6 . 0 ppb DDT (Eisler, 1969) . Exposure to 

1 ppm DDT for 24 hours kills adult blue crabs (Mahood et al ., 

1970). Biological concentration factors of 1 . 1 to 10 x 103 have 

been reported for crustaceans (Cox, 1971; Johnson et al ., 1971) . 

Localization of DDT in specific tissues of invertebrates is 

poorly known . Fiddler crabs (uca puanax) accumulated three times 

more DDT in the muscle of the large claw when fed a DDT-contamin -

ated diet than did controls (Odum, Woodwell, and Wurster, 1969) . 

The hepatopancreas, heart, gills, and tail muscle of pink and 

white shrimp (Penaeus duoraru~ and~- setiferts) accumulated 
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significant amounts of DDT during a chronic exposure to this 

pesticide (Nimmo, Wilson, and Blackman, 1970) . 

The blue crab, Callinectes sapidus, of the Atlantic and Gulf 

Coasts of the United States supports one of the most valuable 

fisheries in the nation. Total yearly catch of blue crabs in the 

Chesapeake and South Atlantic regions of the U.S. usually exceeds 

all other fish and shellfish except menhaden (Tagatz, 1965; 

National Marine Fisheries Service, 1972) . The effects and body 

burden of persistant organochlorine pesticides in blue crabs is 

thus important from biological, economic, and public health stand-

points. 

The present study documents and examines the accumulation and 

biotransformation of water-borne DDT by the gills, hepatopancreas, 

gonads, heart, claw, and backfin muscles of adult blue crabs. 

Specific aspects investigated were: 1) present DDT, DDD, and DDE 

residue levels in these organs, 2) accumulation of DDT in body 

organs of blue crabs following acute exposure to DDT, 3) DDT, DDD, 

and DDE transfer between organs through time, and 4) rates of 

metabolism and loss of DDT and its metabolites from blue crab 

organs. 
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MATERIALS AND METHODS 

Dosing, Ma intenance, and Sampling 

Each DDT exposure was conducted in filtered ( 10)-l), aerated 

York River water adjusted to 15.%0 salinity and 20 . 5° C, thus ruling 

out possible effects of salinity and temperature changes on water-

lipid partitioning of DDT (Murphy, 1970; Mahood et al ., 1970 ; Cox, 

1971) . Exposure tanks were covered, 75 liter plastic pools . 

Adult blue crabs were collected by dip net from the York River 

near the Virginia Institute of Marine Science, Gloucester Point, 

Virginia . Only intermolt males and terminal intermolt females 

(C4 and c4T, respectively, of Passano, 1960) of similar sizes were 

used . Carapace widths ranged from 120 to 167 mm . All test crabs 

had their full compliment of limbs . All were acclimated to 15%o 

and 20.5° C for at least 48 hours before exposure to DDT . 

A series of three concentrations of DDT and one control was 

used. Technical DDT dissolved in 10 ml acetone was introduced via 

pipet beneath the surface of the water in amounts calculated to 

yield 0.01, 0 .1, and 1 . 0 ppm DDT . The control population received 

10 ml acetone . Each test population consisted of 20 male and 20 

female crabs, although only 8 males and 8 females from each test 

were analysed. The crabs were held in the exposure tanks for 12 

hours following DDT application then removed to wooden cages 

floating just beneath the surface of the York River near VIMS . 

Four cages (each 100 x 50 x 25 cm) were employed . Each cage was 
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divided into 10 compar bnents permitting free water flow yet pre -

venting cannibalism . Each crab was fed one juvenile fish (Leio -

stomus xanthurus, average 61 mm FL ) daily . 

Two males and two females were taken for analysis from each 

population at the following intervals : 0 hours (just prior to DDT 

application), 12, 96, and 240 hours after DDT application except 

after exposure to 1.0 ppm DDT where the schedule was 0, 12, 144, 

and 240 hours . Carapace width was measured, and the following 

organs were resected from each crab and placed in separate glass 

vials: gill, hepatopancreas, gonad, heart, claw and backfin 

muscles. The developmental condition of the gonads, as described 

by Hard (1942) and Pyle and Cronin (1950), was noted . Samples 

were then weighed and frozen until analysis . 

Pesticide Analysis 

Residue analysis was conducted according to the method of 

Wilson (1968). Similar tissues from the four crabs sampled on a 

given date were pooled and ground with 75 - 90 grams of desiccant 

(90% anhydrous sodium sulfate: 10°/4 microfine silica). The dried 

samples were refrozen, ground once more, then extracted with 250 

ml petroleum ether in a Sohxlet apparatus for four hours. Ex-

tracts were concentrated on a rotary evaporator and partitioned 

with acetonitrile. Acetonitrile portions were then concentrated 

and cleaned on activated Florisil (100-200 mesh) columns. DDT 

fractions were eluted from the columns with 200 ml 6% ethyl ether 

in petroleum ether. Samples were condensed to 10-25 ml , and 3-5),, 

of these extracts were injected into the chromatograph. 
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Pesticide analyses were performed with a Varian Aerograph 

Model 600D gas chromatograph equipped with a tritium-foil electron 

capture detector. The column in the chromatograph was packed with 

3% DC-200 on Varaport 30 (80-100 mesh). Operating temperatures 

were: oven and detector, 190°C; injector, 210°C. The carrier gas 

wa s ultra-pure nitrogen flowing at approximately 50 ml per minute. 

Results are uncorrected for per cent recovery. Actual recoveries 

from a 11 spiked 11 muscle sample were: DDT, 97%; DDD, 89"/o; DDE, 900/o . 
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RESULTS 

Presence of the metabolites of DDT , but not DDT itself, in 

most organs of Callinectes sapidus indicates the lack of recent DDT 

input into the York River , Vi r gi nia (Table 1) . Total DDT residues 

have been corrected f or i nterference by polychlorinated biphenyls 

(PCB). DDD and DDE concentrations were highest in the hepatopan -

creas and below the limit of detection in heart muscle . 

Equivalent mort alities occurred in the control population 

(2 males, 2 females) , the 0 . 01 ppm DDT population (2 males, 1 fe-

male), and the 1 . 0 ppm DDT population (2 males, 2 females) . The 

population exposed to 0 . 1 ppm DDT expierienced heavy mortality 

(8 males, 3 fenales) . Lower mortality in the 1.0 ppm DDT popula-

tion tends to rule out DDT as the critical factor for the higher 

mortality in the 0 .1 ppm DDT treabnent . 

Residue data obtained before and after blue crabs were ex-

posed to various concentrations of DDT in water for 12 hours de-

monstrate relatively rapid uptake and distribution of DDT by the 

crabs, as well as rapid biotransformation of DDT to DDD and DDE 

(Tables 2-4, Figures 1- 3) . Rates of loss of DDT and other metabol-

ites were inconsistent among the three test concentrations as well 

as within the organs themselves . 

Response of the crabs (measured as uptake and retention)to 

DDT concentrations of 0 . 01, 0.1, and 1 . 0 ppm DDT varied among the 

organs (Tables 2-4) and suggests DDT transport from the gills to 
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TABLE 1 

DDT, DDD, and DDE residues observed in blue crab organs from the 
control popu:!..ation . Residues are expressed in parts per billion 
( ppb). A dash( - ) indicates not detected . 

Time in hours 
Organ Residue 0 12 96 240 

DDT 
Gills DDD 

DDE 6 8 12 8 

DDT 
Hepatopancreas DDD 38 66 79 115 

DDE 33 57 74 102 

DDT 
Ovaries+ Testes DDD 21 38 

DDE 17 13 9 29 

DDT 
Claw muscle DDD 

DDE 8 13 6 

DDT 
Backfin muscle DDD 5 

DDE 6 6 6 4 

DDT 
Heart DDD 

DDE 
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TABLE 2 

DDT, DDD, and DDE residues observed in blue crab organs after 12 
hour exposure to 0.01 ppm DDT in water. Exposure begins at time o. 
Residues are expressed in parts per billion (ppb). A dash ( -) in-
dicates not detected. 

Time in hours 
Organ Residue 0 12 96 240 

DDT 71 
Gills DDD 19 8 10 

DDE 9 12 7 14 

DDT 80 112 29 
Hepatopancreas DDD 31 86 96 36 

DDE 24 53 72 22 

DDT 
Ovaries+ Testes DDD 16 27 

DDE 9 6 4 13 

DDT 
Claw muscle DDD 

DDE 7 5 7 8 

DDT 
Backfin muscle DDD 

DDE 7 6 6 9 

DDT 
Heart DDD 

DDE 60 74 
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TABLE 3 

DDT, DDD, and DDE residues observed in blue crab organs after 12 
hour exposure to 0 . 1 ppm DDT in water. Exposure begins at time O. 
Residues are expressed in parts per billion (ppb) . A dash(-) in -
dicates not detected . An asterisk ( ~'t) indicates sample lost. 

Time in hours 
Organ Residue 0 12 96 240 

DDT 972 121 20 
Gills DDD 244 50 17 

DDE 13 73 27 35 

DDT 206 833 112 
Hepatopancreas DDD 58 102 301 70 

DDE 46 63 279 151 

DDT 60 49 41 
Ovaries+ Testes DDD 21 28 

DDE 14 19 34 32 

DDT ~': 30 27 22 
Claw muscle DDD -;,': 

DDE 7,f: 13 17 25 

DDT 19 17 21 
Backfin muscle DDD 9 

DDE 10 9 23 

DDT 88 
Heart DDD 

DDE 83 167 146 
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TABLE 4 

DDT, DDD, and DDE residues observed in blue crab organs after 12 
hour exposure to 1.0 ppm DDT in water. Exposure begins at time 0. 
Residues are expressed in parts per billion (ppb). A dash ( -) 
indicates not detected. 

Time in hours 
Organ Residue 0 12 144 240 

DDT 808 222 104 
Gills DDD 22 457 47 34 

DDE 9 143 55 51 

DDT 416 562 604 
Hepatopancreas DDD 57 166 289 275 

DDE 48 68 201 240 

DDT 136 91 387 
Ovaries+ Testes DDD 22 38 107 

DDE 10 20 49 117 

DDT 127 43 29 
Claw muscle DDD 

DDE 13 24 50 37 

DDT 118 50 35 
Back.fin muscle DDD 7 29 18 

DDE 6 14 28 30 

DDT 382 
Heart DDD 

DDE 112 223 139 
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Figure 1 . DDT, DDD, and DDE residues observed in blue crab organs 
following a 12 hour exposure to 0 . 01 ppm DDT . a) DDT, 
b) DDD, c) DDE . Residues are expressed in parts p~r 
billion (ppb) . Exposure begins at time 0 . Organs exam-
ined were: gills (e ), hepatopancreas (O), gonads ( ) 
heart ( O), claw muse le C• ) , and back.tin muscle ( 6 ) . 

13 



1000 

100 
a) 

10 

ND -m 
Q. 1000 Q. -
z 
0 I 00 t-
<( b) a: 
t-
z 
l1J 

10 
0 
z 
0 
0 ND 

1000 

100 
c} 

NOLJ.12 ______ 9J6---------~240 

TIME (HOURS) 

Figure 2. DDT, DDD, and DDE residues observed in blue er b organs 
followjng a 12 hour exposure to 0.1 ppm DDT . a) DDT 
b) DDD, c) DDE . Residues arc expressed in parts per 
billi on (ppb) . Ex osure begins at t:ime 0 . Organs exam-
ined were : gills (e ) he atopancreas (O) , gonads ( ) , 

claw muscle (A), and backfin muscle(~ ) . 
14 



-CD 
a.. 
a.. -
z 
0 
t-
<t 
0: 
t-
z 
w u 
z 
0 
u 

1000 

100 

10 

ND 

1000 

100 

10 

ND 

1000 

100 

10 -

..__:::::::----,.,. 
EK 

NOL-..J.-- --------'------- -~ 
12 144 240 

TI ME {H OURS } 

!l) 

b) 

c) 

Figure 3 . DDT, DDD , and DDE residues observed in blue crab organs 
fol lowing a 12 hour exposure to l. 0 ppm DDT . a) DDT , 
b ) DDD , c ) DDE . Residues are expressed in parts per 
billion (ppb ). Exposure begins at time O. Organs exam-
ined were : gills ( ) , hepatopancreas (O) gonads ( ) , 
heart ( C ), claw muscle C• ) , and back.£ in muscle (.6 ) . 

15 



the hepatopancreas via the bloodstream (Figs. la, 2a, 3a). Gills 

show high initial concentrations of adsorbed and absorbed DDT with 

subsequent loss. The heart also has high concentrations of DDT 

after 12 hours, but these are followed by rapid decreases to below 

the limit of detection within 96 to 144 hours. The hepatopancreas 

sequesters the DDT circulating through the body with highest accu -

mulations 96 to 240 hours after initial exposure. Decline of DDT 

concentrations in the hepatopancreas is most likely due to metab-

olism of DDT to DDD and DDE and/or release fo DDT to the hemolyrnph 

and transfer to other sites. Accumulation of DDT in the gonads, 

demonstrated particularly 240 hours after expos ure to 1.0 ppm DDT 

(Fig. 3a), is probably a result of this transport. The claw and 

backfin muscles also received some of the DDT absorbed across the 

gills, but concentrations subsequently decreased after loss of con-

tact with DDT. 

Elevated DDD concentrations observed in the gills and hepato-

pancreas immediately after 12 hour exposure to DDT (Tables 2-4) 

suggest that DDT is rapidly dechlorinated to DDD . The hepatopan-

creas appears to be the site of DDT metabolism, since DDD concen-

trations continue to rise in this organ for up to 96 hours after 

initial DDT exposure. DDD residues are also present in the gonads 

and backfin muscle. DDD concentrations in the gonads after expo-

sure to 0.01 and 0.1 ppm DDT fluctuate widely (Figs . lb, 2b) , yet 

this fluctuation is not visible in reaction to l . Oppm DDT (Fig . 3b) . 

The wide r ange of DDD concentrations in the gonads of controls 

(ND-38 ppb) (Table 1) and the developmental condition of the gonads 

undoubtedly contribute to these observations. No DDD was detected 

16 



in the heart or claw muscle at any time after DDT exposure, nor was 

DDD detected in these organs of controls. Instantaneous hemolyrnph 

levels of DDD were probably very low even though DDD was rapidly 

distributed to other organs. 

DDT was also metabolised either directly to DDE or through DDD 

to DDE. Immediate high concentrations of DDE were seen in the 

gills, hepa topancreas, and heart (Figs . le, 2c, 3c). Gonads, claw 

muscle, and back.fin muscle appear to function as storage sites for 

DDE since accumulation of DDE in these organs was noted throughout 

the 240 hour test periods. 

Behavioral changes in response to DDT began within a short 

time after exposure to DDT . Test crabs displayed extreme sensitiv-

ity to external sounds and movement, often raising their claws and 

snapping in the general direction of the disturbance. The response 

also included periods of frantic swimming which only gradually sub-

sided. After 12 hours exposure to DDT, this excitability was re-

duced. The crabs became progressively more listless as test con-

centrations of DDT increased. These observations are typical of 

organochlorine poisoning (Eisler, 1969; Odum et al ., 1969). Activ-

ity appeared to be normal after 12 hours in river water, and crabs 

fed actively on fish supplied to them. 
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DISCUSSION 

Entry of DDT into an aquatic organism like Callinectes sapidus 

must be a two phase process since lipid components of the organism 

are not in direct contact with the environment. DDT molecules must 

first be adsorbed to the surfaces in contact with the water, then 

absorbed into lipid components of the crab 1 s system by diffusion or 

active transport. However, uptake of adsorbed DDT is to some ex-

tent reversible when the organism is removed from the test solution 

to a control environment in that there is rapid loss of DDT from 

the gills but continued accumulation in the hepatopancreas after the 

crabs are removed from the source of DDT (Figs . la, 2a, 3a) . Loss 

of DDT from the gills is probably a combination of transport into 

serum lipids and washing off by the respiratory mechanism and water 

current. Gastrointestinal uptake is a possible entry route for 

water-borne pesticides but it is probable that more pesticide is 

contacted by the gills while pumping than by the gut while feeding 

(Epifania, 1972). 

High concentrations of DDT in the gills are probably a result 

of adsorbed pesticide molecules . However, immediate accumulation 

of high concentrations of DDD and DDE in the gills is a puzzle. 

These residues may indicate concentrations in the hemolymph . If so, 

DDD would have been detected in the heart samples, an event that 

was not observed even though heart samples contained some associated 

serun. There may be sites on the inner surfaces of the gills which 
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remove residues from the hernolymph as it circulates through the 

gills. My methods do not allow conclusions about this possibility. 

The hepatopancreas of the blue crab is the likely site of bio-

transformation of DDT and storage of residues since it functions to 

secrete digestive enzymes and to absorb and store nutrients (Vonk, 

1960). The highest concentrations of DDT, DDD, and DDE were found 

in the hepatopancreas with the exception of the gills :immediately 

after DDT exposure (Tables 2-4) . 

Once in contact with the organism, DDT and its metabolites is 

more readily soluble in lipids than in other components due to its 

molecular polarity. DDT will bind with phospholipids because of 

its electron structure (Tinsley, Hague, and Schmedding, 1971 ; 

Wilson and Wilson, 1972) . Lipid levels in blue crab organs have 

not been documented, though data are available for other species of 

decapod crustaceans. Pillay and Nair (1973) determined the follow-

ing for three species of decapods (Uca annulipes, Portunus pelagicus 

and Metapenaeus affinis): 1) the relative lipid richness of various 

organs is hepatopancreas ) gonads) muscle, 2) ovaries contain more 

lipid than testes, 3) ovary lipid content increases with maturation, 

and 4) lipids are mobilized from the hepatopancreas to the ovaries 

when oocytes are developing . My analyses for the control popula-

tion (Table 1) show total DDT residues greatest in the hepatopan-

creas, intermediate in the gonads, and lowest in muscle . 

The effects of pesticide residues in gonads of blue crabs on 

the success of hatching and development of juvenile crabs is the 

most important aspect of pesticide pollution. Development of the 

gonads includes transfer of lipids from the hepatopancreas to the 
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ovaries and J to a lesser extent} to the testes (Pillay and Nair, 

1973). Reproductive condition of blue crabs used in this study 

was noted before pesticide analysis (Table 5) . Comparison of the 

developmental stages of the gonads of unexposed crabs with the 

residues cont ained in them (Tables 1-4) indicates that the stage of 

development of the ovaries is the factor controlling the incidence 

and amounts of DDD and DDE in the ovaries. Samples consisting of 

immature ovaries plus either immature or mature testes contained 

only DDE . Samples with developing or mature ovaries contained both 

DDD and DDE . It appears that DDD (and DDE) is transferred along 

with lipids from the hepatopancreas to developing ovaries. Only 

crabs with developing or mature ovaries contained DDD after expo-

sure to DDT, with the exception of the 144 hour sample after expo-

sure to 1.0 ppm DDT . The accumulation of DDT and other metabolites 

in the gonads of blue crabs poses a threat to the success of oogen-

esis and spermatogenesis and to the viability of fertilized eggs. 

The detrimental effects of minute amounts of chlorinated hydro-

carbons on larval and juvenile crabs (Callinectes sapidus Lepto-

dius floridanus, and Panopeus herbstii) have been shown by Lowe 

(1965) and Epifania (1971) . 

DDE concentrations in the claw and backfin muscles of blue 

crabs increase with time after exposure to DDT (Figs. le, 2c, 3c). 

These organs are low in lipid content but are relatively high in 

protein (Pillay and Nair, 1973) . DDT can be bound to polar aromatic 

constituents of proteins (Wilson and Wilson, 1972). Although lipid 

binding is energetically more favorable in terms of enthalpy and 

free energy changes, lipid sites may be unavailable and protein 
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TABLE 5 

Reproductive condition of control and DDT-exposed blue crabs . 
Ovarian development was noted by: I - ovaries small and whice, 
seminal receptacles enlarged; II - ovaries developing and orange; 
III - ovaries mature and bright orange. Testicular development 
was noted by : I - testes small and immature, median vas deferens 
small and white; II - testes well developed, median vas deferens 
large and bright pink. Each sample consisted of pooling the two 
male and two female crabs sampled on a given date, except where 
noted by ( ,':) . Time refers to hours after DDT exposure. 

Time (hours) 
Exposure Sex 0 12 96 240 

Control cf I , I I,I II,II II,II 
II , II I,I I,I II,III 

O. 01 ppm DDT cf I,II ,':, II II,II I,I 
I , I I , III I,II III,III 

0.1 ppm DDT cf II,II II,II ,':, I ,':, II 
I , I II,III ,':, I I,II 

1.0 ppm DDT cf I,II II,II I,II .·:, I 
I , I I,II I,I ,':, III 
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binding of DDT residues could occur in blue crab muscle. 

This study revealed accumulation of DDT, DDD, and DDE in major 

organs of Callinectes sapidus. Compilation of residue data report-

ed for other marine crustaceans (Table 6) and its comparison with 

my data (Table 7) indicates that blue crabs in the York River , 

Virginia, have somewhat lower total DDT residue levels relative to 

other crustaceans. Blue crabs from the South Atlantic states 

(Mahood et al., 1970) have a greater range of total DDT residues 

than I found, and they have relatively high concentrations of DDT 

itself. Moore (1971) found significant uptake and deposition of 

fluoride ion in the hepatopancreas, gills, and backfin muscle of 

the blue crab. Odum et al. (1969) noted that DDT accumulated in 

the muscle of the large claw of Uca pugnax when fed a DDT-contamin-

ated diet. The claw muscle in blue crabs is not a major storage 

site of DDT residues, yet it did accumulate DDT and DDE above 

control levels. Transfer of DDT and its metabolites between the 

gills and the hepatopancreas in the blue crab corresponds with data 

presented by Nimmo et al. (1970) for Penaeus duorarum and Penaeus 

setiferous. 

In conclusion, presence of metabolites of DDT in the major 

organs of the blue crab, Callinectes sapidus,has been docwncnted . 

Organs of the blue crab accumulate significant amounts of DDT dur-

ing acute exposure. Gills were the major site of uptake of water-

borne DDT. Biotransformation and distribution of DDT and its 

breakdown products were controlled by the hepatopancreas. Induction 

of metabolic transformation of DDT to DDD and DDE was immediate, 

but the rate of metabolism of DDT could not be calculated due to 

22 



TABLE 6 Reported DDT, DDD, DDE, and total DDT (~DDT) in selected marine crustaceans. 
Residues are expressed in parts per billion (ppb). 

Ref er enc e + Area 

Mahood et al., 1970 
Sout h Atlantic United States 

Robinson e t a l ., 1967 
Northumber land Coas t, 
United Kingdom 

Ea r nest + Benvi l le, 1971 
San Francisco Bay 

Modin , 1969 
California 

Aucamp et al ., 1971 
South Africa 

Munson , 1972 
California 

Sprague+ Duffy , 1971 
New Brunswick , Canada 

S,2ecies 

Ca lli nec tes 
sa.12.idus 

Carcinus 
maenus 

Ca r cinus 
~urus 

Cancer 
mag:_is ter 

Cancer 
mag:ister 

Jasus 
la land ii 

Panulirus 
interru.:e.tus 

Homarus 
arr.ericanus 

Sam.12.le 

soft tissue 

whole 

whole 

whole 

ovaries 

tail muscle 

intestine 

muscle 

t ail muscle 

ova ries 

DDT 

86 
(12-247) 

1-33 

0-46 

10 

40 

DDD 

73 
(9-188) 

3-43 

0-65 

10 

10 

DDE 

64 
( 10-231) 

24 

37 

6-59 

54-430 

30 

310 

~DDT 

219 
(34-517) 

11-124 

1-12 

447 -992 
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TABLE 7 

DDT, DDD, DDE, and total DDT (IDDT) residues in blue crabs collect -
ed from the York River, Virginia, in July, August, and September, 
1972. Residues ~re expressed in parts per billion (ppb) and data 
represen-c- the mean of seven samples with the range in parentheses . 
ND indicates not detected . 

Organ 

Gill s 

Hepatopancreas 

Ovaries+ Testes 

Claw muscle 

Backfin muscle 

Heart 

Combined tota 1 
of all organs 

DDT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

DDD 

3 
( ND -22) 

59 
( 31 - 115) 

8 
( ND -38 ) 

ND 

2 
( ND -7 ) 

ND 

16 
( 8-30) 

24 

DDE 

9 
( 6 - 13 ) 

55 
( 24 - 102) 

14 
( 9 - 29) 

8 
(6 - 13) 

5 
(ND-7) 

ND 

17 
(12-27) 

ZDDT 

12 
(6 - 31) 

114 
( 55 - 217) 

23 
( 9-67) 

8 
(6-13) 

7 
(ND-13) 

ND 

33 
(19-57) 



differing responses to various concentrations of DDT . Storage of 

these residues was greatest in the hepatopancreas and gonads. 

Occurrence of DDD in gonads was associated with reproductive con-

dition of the ovaries and transport of lipids from the hepatopan-

creas to developing ovaries . Rate of loss of residues from the 

different organs of the blue crab varied in response to DDT expo-

sure concentrations. No significant mortality was noticed after 

12 hour exposures of up to 1.0 ppm DDT. Behavioral alterations 

typical of organochlorine stress were noticed during all DDT expo-

sures. 
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