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The l e t h a l i t y  of creosote to larval  and adult  lobsters 
(Homarus americanus) was invest igated and creosote concentrat ions 
in the hepatopancreas of the exposed adults were measured. For 
comparison, the l e t h a l i t y  to another crustacean, Crangon 
septemspinosa, was also invest igated.  The 96-h le thal  thresholds 
were 0.02 nig/L fo r  larval  lobsters at 20~ 1.76 mg/L fo r  adults at 
IO~ and 0.13 and 0.11 mg/L fo r  Crangon at I0 ~ and 20~ 
respect ive ly .  

Some lobsters ,  p a r t i c u l a r l y  during commercial storage, may be 
exposed to creosoted lumber in wharves, breakwaters, and t ida l  
storage pounds. MCLEESE (pers. comm.) showed that  creosote at a 
high but undetermined concentrat ion k i l l e d  lobsters rap id ly .  Lack 
of  su i tab le  methods to measure creosote in water and animal t issues 
prevented fu r the r  work at that  t ime. 

ZITKO (1975) found creosote concentrat ion in per iwinkles and 
whelks from the v i c i n i t y  of the Bio log ica l  Stat ion wharf 
(creosoted) to be considerably higher than in those taken from 
Passamaquoddy Bay, an area with no nearby source of creosote. 
This indicates that  some marine invertebrates are capable of 
accumulating and concentrat ing creosote, 

EXPERIMENTAL 

Lethal i t y  Tests 

Adult  lobsters (each weighing about 450 g) were tested in 
f i b reg lass  tanks containing 30 L of sea water with 2 lobsters per 
tes t .  The so lut ions were renewed at 48-h i n te rva l s .  Temperature 
was IO~ s a l i n i t y  was 30 o/oo and the so lu t ions were aerated 
gent ly .  

Lobster larvae were tested in 2-L glass beakers containing 1 L  
of sea water and one newly hatched larva,  a to ta l  of 5 larvae being 
tested at each concentrat ion. They were fed f resh ly  hatched 
Artemia da i l y .  Crangon of uniform size (about 1.3 g each) were 
t e ~  In s im i la r  containers with 3 animals in eacho The seawater 
so lu t ions  were aerated gent ly and were changed at 48-h i n te rva ls .  
Temperature was 20~ for  lobster  larvae and 10 ~ and 20~ fo r  
Crangon. 
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Time to 50% mor ta l i t y  (LT50) was estimated from a p lot  of 
percentage mor ta l i t y  against time on logar i thmic  p robab i l i t y  paper. 
The le tha l  threshold (96 h LC50) was estimated as the geometric 
mean of the highest concentrat ion wi thout ,  and the lowest with 
m o r t a l i t y ,  the former being about 50% of the l a t t e r .  

Analyses 

The concentrat ion of creosote in the 1- and 30-L containers,  
wi th a nominal concentrat ion of 5 mg/L, was measured at 2, 4, 7, 
24, and 48 h. Water samples of I00 mL were taken at each time and 
the creosote was par t i t i oned  into spectrograde hexane. Extracts 
were made up to 30 mL of hexane and the f luorescence emissions at 
370 nm were measured a f te r  exc i ta t i on  at 310 nm. The concentrat ion 
of creosote in the water samples was calculated by re la t ing  the 
f luorescence of the extracts to the f luorescence of a creosote 
standard in hexane of .5-mg/30 mL. A 5-g wet-weight sample of 
hepatopancreas was taken from adult  lobsters at the time of death 
or at the terminat ion of the tes t .  These samples were extracted 
in to  spectrograde hexane for  I h in a Soxhlet apparatus. The 
hepatopancreas extracts were analyzed for  creosote by the method of 
ZlTKO (1975). 

RESULTS AND DISCUSSION 

Concentration in Water 

The concentrat ion of creosote in water decreased exponent ia l ly  
wi th time according to the equation C = ae -bt  (C = r e l a t i v e  
concentrat ion,  t = time in h). The a and b coe f f i c ien ts  for  
creosote at 5 mg/L nominal concentrat ion were 0.511 and -0.022 fo r  
the I -L volume and were 0.841 and -0.067 fo r  30 L. I t  was assumed 
that  these coe f f i c ien ts  would apply approximately to the other tes t  
concentrat ions.  Average concentrat ions during the tests  were 
calcu lated according to the formula given in ZlTKO et al .  (1977), 
with exposure time taken as 48 h or as the LT50, i f  less than 48 h. 

L e t h a l i t y  

Larval and adult  lobsters and Crangon were tested at 5 or 6 
concentrat ions of creosote ranging from 0.016 to 2.5 mg/L 
calcu lated average concentrat ion. 

Larval lobsters are considerably more sens i t i ve  to creosote 
than adul ts ,  the 96-h thresholds d i f f e r i n g  by about two orders of 
magnitude (Table I ) .  The gentle slope of the l e t h a l i t y  l i ne  for  
larvae applies to test  concentrat ions up to about 0.2 mg/L, where a 
sharp increase in slope occurs. At higher concentrat ions,  the 
l e t h a l i t y  l i ne  for  lobster  larvae is superimposed on that for  
Crangon at 20~ ind ica t ing  that larvae and Crangon have s im i la r  
s e n s i t i v i t y  to creosote except at the lowest concentrat ions tested. 
Consequently the 96-h threshold for  larvae is lower than for  
Crangon. 
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TABLE 1 

96-h thresholds and constants for the l e t h a l i t y  l ines (Log LT50 = A 
logC + B, LT50 in h, C in mg/L. 

Threshold Constants 
Test group (mg/L) A B 

Adult lobsters, 10~ 
Larval lobsters, 20~ a 
Crangon, 10~ 
Crangon , 20~ 

1.76 -1.13 2.29 
0.02 -0.22 1.17 
0.13 -1.74 0.44 
0.11 -2.44 -0.34 

aSharp increase in slope (A) -2,44 at about 0.2 mg/L, and (B) 
changing to -0.34. 

The thresholds f o r ~  at 10 ~ and 20~ are intermediate 
between the thresholds for lobster larvae and adults. There is an 
ind icat ion of a s l ight  temperature effect in that the threshold for 
Crangon at 10~ is s l i gh t l y  higher than at 20~ 

Judging from the results w i t h ~ ,  i t  is unl ikely that 
temperature alone could account for the large difference in 
s e n s i t i v i t y  to creosote between lobster larvae and adults. From 
the analyses, fluorescence spectra show that a s l i gh t l y  higher 
proportion of creosote constituents f luorescing at the lower 
wavelengths remained with time in the I-L than in the 30-L tests .  
I f  these components are more tox ic ,  they could contr ibute to the 
lower thresholds for larvae and Cran9on. Either of these possible 
ef fects would be expected to produce re la t i ve l y  minor differences 
which would not account for the d i f fe rent  s e n s i t i v i t i e s  between 
larval and adult lobsters and between Crangon and adult lobsters. 

Creosote in Hepatopancreas 

Pr ior  to the experiment, the adult lobsters had been held in 
the seawater supply of the Biological Stat ion, the water intake 
being at the distal  end of the wharf. The control lobster had a 
creosote concentration of 670 ~g/g l i p i d  (Table 2). Those exposed 
to creosote in the test had considerably higher values, the 
concentration increasing with test  concentration. The data for 0.3 
mg/L exposure suggest that the concentration in the hepatopancreas 
continues to increase with exposure time at least up to 120 h at a 
rate of about 85 ~g/g l i p i d / h .  The lobsters that died had 
concentrations of 47,500 and 23,700 �87 l i p i d  in the 
hepatopancreas. Those with 10,850 ~g/g l i p i d  or less were al ive 
and apparently healthy when sampled. 
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TABLE 2 

Creosote in lobster hepatopancreas. 

Fluorescence Lip id in 
Exposure Exposure emission at 370 Creosote hepato- 
concentration time nm (Pyrene un i ts /  concentration pancreas 

(mg/L) (h) ~g/mL) x 106 (~g/g l i p i d )  (%) 

2.5 100 a 2800 47,500 12 
1.3 165 a 1400 23,700 36 
0.3 120 640 10,850 18 
0.3 100 420 7,120 28 
0.3 25 190 3,220 25 

Control - 40 670 32 

aLobsters died wi th in 2 h (2.5 mg/L) and 6 h (1.3 mg/L) of 
sampling 

AIKEN and ZITKO (1977) found a lower concentration of 
polynuclear aromatic D~drocarbons (PAH's) in a commercial lobster 
than vy did in our lab control lobster.  This indicates the 
p o s s i b i l i t y  of some uptake of PAH's from the laboratory water supply 
which or iginates at the end of the stat ion wharf. 

Further work is required to determine i f  death of adult 
lobsters is dependent on a par t icu lar  concentration of creosote in 
the hepatopancreas or, more l i k e l y ,  whether death occurs at 
d i f fe ren t  concentrations, depending, in part,  on the rate of 
accumulation. Also, fur ther  work is required to determine i f  the 
s e n s i t i v i t y  of lobster larvae was affected by the i r  pr ior  exposure 
in the egg stage to the laboratory water supply. 
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