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IODINE AND BROMINE IN SPONGES1 

EVA M. LOW 

Osborn Zoological Laboratory, Yale University 

and 
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American Museum of Natural History 

INTRODUCTION 

Iodine and bromine have been known to occur in sponges since the 
early part of the nineteenth century. Since then a large number of 
analyses, primarily of the bath sponge but also of other sponges, have 
been reported. Both iodine and bromine have been found in most 
cases, although in greatly varying amounts. Even within the same 
species the discrepancies are great; thus Hundeshagen ( 5) found the 
iodine content of Aplysina compressa to be approximately 10%, while 
Ackermann and Burchard (1) concluded that it did not exceed 3%. 

Marner (7) has shown that in the Gorgoniaceae different families 
have different iodine-bromine ratios. Therefore it appeared of interest 
to ascertain whether any similar relationship also prevails in the 
Porifera. The iodine and bromine contents of a substantial number 
of species from Long Island, North Carolina, Florida, the Bahamas and 
Bermuda have been determined accordingly. 

METHOD 

1. The halogen content of the sponges from Long Island Sound was 
determined according to the method of Leipert as described by Acker-
mann and Muller (2). 

2. The bromine and iodine contents of all other sponges were de-
termined as follows: The sponges were oxidized with potassium per-
manganate in dilute sulfuric acid. Iodine was thereby oxidized to 
iodate, which remained in the flask. It was determined essentially 
according to the method of Groak (4). Bromine was distilled out, ab-
sorbed by sodium hydroxide and determined by the method of Leipert 
and Watzlawek (6). 

In a typical experiment, from 0.01 to 0.5 g. of powdered, air-dried 
sponge was placed in a 125 cc. standard taper Erlenmeyer flask with 

1 Contribution to the Study of Marine Products. XXII. 
(97) 
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2 to 5 g. potassium permanganate and 15 to 25 cc. of 18N sulfuric acid. 
A standard taper joint, to which a bent tube had been sealed, was at-
tached to the flask and the end of the tube dipped into a test-tube 
containing 10 cc. of 2N sodium hydroxide. The flask was then placed 
on a hot plate and heated until no more bubbles appeared in the sodium 
hydroxide (one to two hours) . The tube was then detached and the 
flask cooled. The sodium hydroxide solution was transferred to an 
Erlenmeyer flask and bromine was determined according to the method 
of Leipert and Watzlawek (6). The material in the flask was diluted 
with water, the excess potassium permanganate destroyed with sodium 
nitrite and the excess nitrite decomposed with urea. After addition 
of potassium iodide the solution was titrated with 0.0lN sodium 
thiosulfate. 

DISCUSSION 

In Table I the sponges are listed according to the classification of 
de Laubenfels (3); their iodine and bromine contents are given for the 
original material, for the organic matter and for the sponge less the 
foreign matter. Since it is almost impossible to wash sponges free of 
sand and shell fragments, the spicules and total ash were determined.2 

Except in the case of Leucetta, the ash other than spicules can be re-
garded as foreign matter. All foreign matter of the sponges collected 
in the Bahamas and in Bermuda, and some of the ash of the sponges 
from Florida and the northern Atlantic waters, is calcareous and dis-
solved during the acid oxidation process. It is therefore impossible 
to determine the ash and halogen contents on the same sample, and 
since even a small shell fragment can affect the analyses appreciably, 
the results must be regarded as approximate only. The error due to 
the loss of carbon dioxide from calcium carbonate during the ashing is 
quite small. Experiments with pure calcium carbonate have shown 
that, even with the most drastic ashing procedures, the loss is not 
more than 10%. A further inaccuracy is introduced by the air-drying 
of sponges, since some of the bromine of sea water remains on the 
sponge and is determined along with the sponge bromine; the amount 
is extremely small and can affect the value only in the second decimal 
place, except for the soluble proteins where the ash consists entirely of 
salt. The error due to iodine in sea water is negligible. 

No detailed relationships between the halogen content of the sponges 
and their classification appear to exist. There are wide variations 
within the same genus, and even sponges of one species, collected at 
different times or in different localities, do not give constant results. 
Since it is believed that iodine and bromine are present exclusively in 

'Data to be reported by Werner Bergmann in J . Mar. Res., 8 (2). 
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TABLE I. BROMINE AND IODINE CONTENTS OF SPONGES .se. 
Sponge Locality Total Sponge Sponoe, less Organic I/Br Atoms 

( % ) extraneous matter (%) ( % by Br per 
(%) wt.) atom 

I B r I 
C lass Demosponglae Order Keratosa 

B r I Br I 

Sponota obliqua skeleton Bahamas 0 .59 1.40 0 .76 1.82 0 .76 1.82 0 .42 3 . 8 
Sponoia obliqua solub le protein Bahamas 0 . 14 0 .07 0 .18 0 .09 0 . 18 0 .09 2 .0 0 . 8 
Bath Sponge Commercial 1 . 21 2 .66 1.21 2.66 1 .21 2 .66 0 .45 3 . 5 t-; 
Oliooceras hemorrhages Bahamas 0 . 12 0 .11 0 .38 0 .29 0 .38 0 .29 1.1 1.5 0 

Hircin ia variabilis skeleton Bermuda 0 .35 0 .17 0 .50 0. 24 0 .50 0 .24 2 . 1 0 .8 .. 
Hircinia variabilis soluble protein B ermuda 0 .07 0 .82 0 . 10 1.12 0 .10 1.12 0 .09 18. 6 ...... 
H i rcinia campana Florida 0 .61 0.98 1 .24 2 .00 1 .24 2 .00 0 .62 2.6 0 
Verongia fulva Florida 0 .16 1.46 0 .16 1 .46 0 .16 1 .46 0 .11 14. 5 

R, 

Verongia ji .stularis B ermuda 0 .17 0.54 0 .22 0 .71 0 .22 0 . 71 0 .31 5 . 0 ~-
Dysidea crawshayi Bermuda "' 

(Walsingham) 0 . 13 0 .34 0 .18 0.49 0.18 0 . 49 0 .38 4 . 2 A 
;l D ysidea crawshayi Bermuda R, 

(Harington Sd.) 0 .10 0 . 11 0 . 14 0 .16 0 .14 0 .16 0 .91 1. 7 to Dy sidea etheria Bermuda 0 .27 0 .38 0 .35 0 .49 0 .35 0 .49 0 . 71 2 . 2 '! Dysidea etheria Bahamas 0 . 15 0 . 19 0 .60 0 .76 0 .60 0 .76 0 .79 2 .0 C 
Ianthe/la sp.* Bermuda 0 .10 0.28 0 .12 0 .35 0 .12 0 .35 0 .36 4 . 5 ;l 
Order Haplosclerina ~-
H aliclona rubens Florida 0 .21 0 .20 0 .24 0 .24 0 .30 0 .30 1 .0 1 .5 "' Haliclona viridis Bermuda 0 .17 0 .05 0 .19 0 .06 0 .27 0 .08 3 .4 0 5 "' · Haliclona lonoleyi F lorida 0 .13 0 .17 0 .13 0 .17 0 .24 0 .31 0.76 2 . 1 ;l 

H aliclona permollis Bermuda 0 .14 0 .06 0 .17 0 .08 0 .22 0.10 2 .3 0 . 7 v:i 
Haliclona permollis L . I. Sound 0 . f6 0 .09 0 .17 0.10 0 .29 0 . 16 1.8 0 . 9 '1::l 

C H aliclona coerulescens Florida 0 .33 0.24 0 .47 0 .34 0.51 0 .37 1.4 0 . 7 ;l 
Haliclona oculata L . I. Sound 0 .24 0 .19 0 .25 0 .20 0 .37 0.29 1.3 1.3 <c:, 
H aliclona sp.* Bermuda 0.46 0 . 3 1 0 .60 0 .40 0 .66 0 .44 1.5 1.1 "' c,:, 
Fibulia massa Florida, 1945 0 .20 0 .08 2 . 5 0 . 6 
Fibulia massa F lorida, 1948 0 .07 0 .27 0 .23 0 .87 0 .35 1.35 0 .26 6 . 1 
Stronovlacidon sp.* Berm uda 0 .28 0 .58 0 .42 0 .88 0 .61 1.25 0.48 3 . 3 
Callysponoia vagina/is Florida 0 .33 0 .18 0 .44 0 .24 0 .44 0.24 1 . 8 0 . 9 
Callyspongia vagina/is Bermuda 0 . 17 0 .21 0 .22 0.28 0.22 0 .28 0 .81 2 .0 
Call yspongia fallax Florida 0 .55 0 .28 2 .0 0 . 8 

* Species to be described by M. W . de Laubenfels 
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TABLE I. BROMINE AND lonINE CoNTENTB oF SPoNGEs (Cont.) 

0 
0 

Sponoe Locality Total Sponoe Sponge, less Organic I /Br A toms 
( % ) extraneous matter ( % ) ( % by Br per 

(%) wt.) atom 
I Br I Br I Br I 

Order Poecilosclerina 
Pell ina carbonaria Florida 0 .28 0 .13 0 .35 0 .16 0 .44 0 .21 2 . 2 0 7 
Rhizochalina hondurasensis Florida 0 .24 0 .36 0 .67 2 4 
*Tedania ignis Bermuda 0 .09 0 .35 0 .12 0 .47 0.16 0 .64 0 .36 6 . 2 
*Lissodendoryx isodictyalis B ermuda 0 .10 0 .16 0 .14 0.22 0 .16 0.25 0 .63 2 . 5 
Thalyseuripon sp . Florida 0 .27 0 .09 3 . 0 0 . 5 
Microciona prolifera L. I. Sound 0 .29 0.67 0 .53 1 .20 0 .43 3.7 
Order Halichondrina C 

Axinella sp. t Bermuda 0 .04 0 .03 0 .05 0 .04 0.06 0 .05 1.3 1.2 --i 
H omaxinella sp.t Bermuda 0.13 0 .15 0.16 0 .20 0 .22 0 .25 0 .86 1 . 8 ;:, 
*Halichondria panicea L . I. Sound 0 .06 0 .07 0 .10 0 .11 0 .24 0 .28 0.86 1 . 9 ;2_ 
*Hal ichrondria melanodocia Bahamas 0 .07 0.18 0 .09 0 .22 0.15 0 .38 0 .39 4.1 ,s., Hymeniacidon heliophila Beaufort 0 .16 0 .09 0 .19 0.10 0 .48 0 .27 0.18 0 . 9 
Order Hadromerina 
Spheciosponoia sp . t B ermuda 0 .17 0 .09 0 .19 0 .10 0 .34 0 . 18 . 9 0 . 8 .:a Suberites distortus Florida 0 .33 0 .28 0 .39 0 .33 0 .95 0. 80 . 2 1 .3 --i 
Suberit es compacta L . I. Sound 0 .15 0 .00 0 .16 0.00 0 .75 0 .00 "'· ;:, 
Aaptos sp.t Bermuda 0.10 1 .13 0 .12 0 .15 0 .14 0 .18 0 .77 2 . 1 "' Terpios fuj ax B ermuda 0 .10 0 .18 0 .11 0 .20 0 . 13 0 .23 0.56 2 . 9 
Placosponoia melobesi odes Florida 0 .08 0 .33 0.24 6 . 6 "' Cliona carri boea Florida, 1940 0 .12 0 .04 0 .46 0 .15 3 .0 0.5 "' "' Cliona carriboea Florida, 1945 0 . 13 0 .08 1.6 1 .0 .:a 

--i Cliona carriboea Bermuda 0 .08 0 .10 0 .14 0 .18 0.17 0.21 0 .80 2 . 0 ("") 

Cliona celata L . I. Sound 0 .13 0.10 0 .18 0.14 0 .48 0 .37 1.3 1.2 ;::,-
Order Epipoplaslda 
T ethia sp.t B ermuda 0 .06 0 .23 0 .26 6.1 
Order Choristida 
*Geodia oibberosa Florida 0 .19 0 .83 0 .19 0 .83 0 .53 2.30 0.23 7 .0 
•Cynachyra cavernosa B ermuda 0.08 0 .06 0 .08 0.06 0 .15 0 .11 1 .3 1.2 
*Crani ella crania B eaufort 0.18 0 .06 0.20 0 .08 0 .49 0.16 3.0 0.5 
Order Carnosa 
•Condrilla nucula Bermuda 0 .05 0.10 0 .07 0 .13 0 .07 0.13 0.50 3 . 2 
Class Calcisponglae Order Asonosa 
L eucetta sp. t B ermuda 0.19 0 .06 0.35 0.11 3 . 2 0 . 5 -• nonkeratinous without spongin. -t Species to be described by M . W . d e Laubenfels. ~-...... 
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the I?rotein fraction of the sponge, their percentages in the organic 
fract10~ are calcul~ted, but there again the differences within a genus 
or species are considerable. The most striking feature of the analyses 
is the sporadic distribution of the occurrence of high halogen contents. 
From Hundeshagen's (5) and Ackermann's (1) results one would con-
clude that sponges contain substantial amounts of iodine and bromine. 
This actually seems to be the exception rather than the rule. The 
author has found iodine and bromine values above 0.5% to be rare. 
It was not possible to duplicate Ackermann's results, except in the 
case of one commerical bath sponge where the author found 1.21 % 
iodine and 2.93% bromine; Ackermann, in a West Indian bath sponge, 
found 1.41 % iodine and 2.93% bromine. The species of both these 
sponges is unknown. In another bath sponge, Spongia obliqua, col-
lected in the Bahamas, 0.54% iodine and 1.25% bromine were found. 
The extremely high halogen contents reported by Hundeshagen have 
never been duplicated and their value is doubtful, especially since no 
detailed method of analysis has ever been published. 

The data do suggest, however, that the relationship of bromine and 
iodine may differ somewhat in the horny and the nonkeratinous 
sponges. Not only are the mean values rather different, 

keratinous * 
nonkeratinous 

I 
0.49 
0.35 

Br 
0.95 per cent of organic matter 
0.40 per cent of organic matter, 

• Excluding nonskeletal soluble proteins. 

but it is evident that the keratinous sponges tend to contain more 
bromine relative to iodine than do the others. The differences are not 
due to selection by excluding samples without organic analyses, for 
the molecular ratio I/Br is found to be 3.9 for the keratinous and 2.1 
for the nonkeratinous sponges, when all data, whether accompanied 
by organic analyses or not, are used. The ratio will be seen to be 
highly variable, but when the mean of the logarithms is compared by 
Fischer's t-test, which is the appropriate significance test in this case, 
the probability of the log. ratios being derived from the same array 
lies between 0.01 and 0.02, so that it is not unlikely that the difference 
is real. Examination of the data can be carried out also by means of 
correlation technique, which again suggests differences in the relation-
ship of iodine and bromine when the two groups are compared. For 
the keratinous sponges for which organic analyses were carried out, 
the correlation coefficient of bromine on iodine is 0.713 which is highly 
significant (P < 0.01) even with only 12 pairs of observations; for the 
much greater series of nonkeratinous sponges the correlation coefficient 
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is 0.300, which is barely significant (P = 0.05--0.1) with 34 pairs of ob-
servations. Halogen accumulation seems to occur whether spongin 
is present or not. A striking example is Geodia gibberosa which lacks 
spongin but which contains 2.30% bromine when related to the 
organic matter. The data below are based on the per cent of iodine 
and bromine in the organic matter. 

I Br 
nonkeratinous with spongin 0.06---0. 95 0.00-1.20 

mean 0.37 mean 0.36 

nonkeratinous without spongin 0.07---0.53 0.11-2.30 
(marked in Table I by *) mean 0.24 mean 0.53 

Also, there may be some geographical phenomenon underlying the 
observed variations. The histograms of Fig. 1 show the bromine and 
iodine contents of sponges calculated on the basis of the organic matter 
and arranged according to geographic location. It is of interest to 
note that more sponges from Florida and the Bahamas (Bimini) than 
from Bermuda show high bromine, and to a less extent high iodine, 
contents. Since about the same number of keratinous sponges were 
obtained from both localities and since there is no hydrographic reason 
for suspecting a difference in the composition of sea water in these 
regions, it appears possible that some difference in growth rate may be 
involved. It is at least reasonable to suppose that slow protein syn-
thesis would give a greater opportunity for halogenation than fast 
formation. 

The iodine-bromine ratios vary from 0.09 to 3.4 on a weight basis, 
with an average value of one. Since sea water contains about one 
thousand times more bromine than iodine, sponges concentrate iodine 
to a much larger extent than bromine. About 80% (or 0.4 mg. per 
liter) of the iodine in sea water is iodate (9); so far bromine has been 
reported entirely as bromide (8). An attempt was made to estimate 
bromate in sea water in the following manner: Atlantic water from off 
Woods Hole was concentrated and titrated with sodium thiosulfate 
after acidification and addition of potassium iodide and starch. The 
amount of thiosulfate calculated as needed for iodate was subtracted 
(about 1 cc. of 0.0lN per liter) and the remainder was assumed to 
be due to bromate. An average of 1.5 cc. of 0.0lN thiosulfate was 
needed, corresponding to about 0.4 mg. of bromate per liter. This 
figure merely indicates that the bromate concentration may be of the 
same order of magnitude as that of iodate, though the amount is so 
small that its significance may be doubted. Thus, while 80% of the 
iodine is iodate, not more than 0.6% of the bromine is present as bro-
mate. Although it is not known in what form sponges take up hal-
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LONG ISLAND SOUND I 

LONG ISLAND SOUND BR 

BAHAMAS ANO FLORI DA I 

BAHAMAS ANO FLOR I DA BR 

BERMUDA I 

BERMUDA BR 

Figure 1. Histograms showing the distribution of bromine and iodine contents of the or-
ganic matter of sponges from various localities. 
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ogens, future work may show the presence of the ions of oxy-acids 
to be a significant factor in the mechanism of concentration. 

The author wishes to express her gratitude to Werner Bergmann and 
Willard Hartman for collecting the sponges, to the Bermuda Biological 
Station, the Marine Biological Station of the University of Miami, the 
Lerner Marine Laboratory on Bimini and the Fisheries Laboratories 
at Beaufort for their assistance, and to Max W. de Laubenfels for 
classifying the sponges. 

The author wishes to express her thanks to G. Evelyn Hutchinson 
for his constant help and encouragement. 

SUMMARY 

The keratinous sponges were found to contain from 0.12 to 1.21 % 
iodine (average 0.48) and from 0.16 to 2.66% bromine (average 0.96). 
The nonkeratinous sponges were found to contain from 0.05 to 0.60% 
iodine (average 0.21) and from 0.00 to 0.88% bromine (average 0.24). 
The molecular ratio of iodine to bromine is 3.9 for the keratinous and 
2.1 for the nonkeratinous sponges. On a weight basis the ratio was 
found to be one, averaging all results. 

Only a few sponges, namely the bath sponge, Hircinia campana and 
V erongia fulva, contain more than 1 % of iodine or bromine when 
calculated for the sponge less the extraneous matter. 

It is believed that the keratinous sponges tend to have a greater 
I/Br ratio than the nonkeratinous sponges. There is also a possi-
bility that the sponges from the Florida and Bimini areas contain 
more bromine and iodine than the sponges from Bermuda. 

BIBLIOGRAPHY 

1. ACKERMANN, D. AND CHARLOTTE BURCHARD 

1941. Zur Kenntnis der Spongine. Hoppe-Sey!. Z. (physiol. Chem.), 271: 
183-189. 

2. ACKERMANN, D. AND ERNST MtLLER 

1941. -Ober drui Vorkommen von Dibromtyrosin neben Dijodtyrosin im Spongin. 
Hoppe-Sey!. Z. (physiol. Chem.), 269: 146-157. 

3. DE LAUBENFELS, M. w. 
1936. Sponge Fauna of the Dry Tortugas. Pap. Tortugas Lab., 30: 1-225. 

4- GROAK, BELA 

1934. Permanganatoxydation in der Jodmikromehtodik. Biochem. Z., 270: 291-
296. 

5. ffUNDESHAGEN, FRANZ 

1895. -Ober jodhaltige Spongien und Jodospongin. Z. angew. Chem., 8: 473-476. 
6. LEIPERT, T. AND 0. WATZLAWEK 

1934. Zur quantitativen mikroanalytischen Bestimmung von Brom in organ-
ischen Substanzen. Z. anal. Chem., 98: 113-116. 



1949] Low: Iodine and Bromine in Sponges 105 

7. MoRNER, c. T. 
1907. Zur Kenntnis der organischen Gerustsubstanz des Anthozoenskeletts. 

Hoppe-Seyl. Z. (physiol. Chem.), 51: 33--63. 
8. WINKLER, L. w. 

1916. Der Bromid-Iongehalt des Meerwassers. Z. angew. Chem., 29 (1): 68. 
9. 1916. Der Jodid und Jodat-Iongehalt des Meerwassers. Z. angew. Chem., £9 

(1): 205-207. 


