{s<

} ~
i S B g United States_Departmént of the Interior
BN o : Fish and Wildlife Service
) _ Fishery Leaflet 4
Washington,'D. C. ) _February. 1942

’ : ) |
\ SPONGES -

7

"~ Prepared in the[Division of Fishery Biblogy

Sponges are aquatic animals that live in the ocean, except for a
single group that inhabits fresh-water ponds and lakes. IHost of the
marine sponges live in comparatively shallow coastal waters, from the
tidelines out to depths of several hundred feet. Some kinds, however,
are able to live in the greater depths of the sea and have been taken
from bottoms lying as much as 3 miles deep., Although all commercially
important sponges grow in warm tropical or sub-tropical waters, other
kinds are found in colder waters, even in the polar seas, so that the
distribution of the group is world-wide.

_ In addition to these differences in habitat, sponges are extremely
varied in appearance. In life some appear as inconspicuous patches of
slimy, grayish material, while others have large spherical, vaselike,
or branching bodies and may be brightly colored with red, violet, yellow,
or black., Some are so small that they must be examined with a hand lens
before any details of their structure can be made out; others, like the
loggerhead sponge of the Gulf of lexico and the sponge called Neptune'!s
goblet, may grow 6 feet high.

N CLASSIFICATION . -
Sponges represent one of the siuplest and least specialized forms
of animal life, being only a step advanced beyond the one-celled ani-
mals or protozoa. ZEarly naturalists were uncertain whether fo classify
them as plants or animals; and even when men of scientific standing,
like Linnaeus, Cuvier, and Lamarc: recognized the animal nature of
sponges during the late 1700's, they mistakenly placed them in the same
“group with jellyfishes. Not until 1836 were they classified (by R. E.
Grant) in a separate phylum called Porifera (the pore~bearers).

The separation of the phylum into classes is based chiefly on dif-
ferences in the chemical nature and general structure of the supporting
skeleton. This skeleton is composed, in many sponges, of crystalline
bodies called spicules, which may be either limy or flinty. In other
sponges it is composed of organic fibers called spongin, which in its
chemical structure is somewhat like the horn, nails, and other protective
structures of higher animals, and like the chitin that forms the hard
shells of insects and crabs. In still other sponges the skeleton may
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- contain a combination of spicules and spongin. .
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The following classification of sponjes is widely accepted, although
spec1allsts disagree.as to the plaulnn of certain groups:

Class I-- Celcarea or Calcvsoonflae, in which the skeleton is com-

~posed of limy (calcareous) spicules which may lhave one, three, or four
"rays. Most of the sponges of this group have an elongated, vase-like
“-body and are rough and bristly to the touch. All of them inhabit ocean

waters, and are largely confined to thc shallower coastal areas.

Class II-~ Hexactinallida, or glass sponzes, in which the spicules
are composed of hydrated silica, a flinty substance, and are typically
six-rayec. The glass sponges are deep—-sea forms. TL» beautiful muolec—
tella or Venus's flower basket, is the best=knowm etamole.

S

Class IIT— Demospongise, which may have any of the following types

‘of skeleton: Flinty spicules, spongin fibers, or a combination of spicules

and spongine. In some Venosnongiae the skeleton is lacking. All sponges
cf commercial importance belony to the grouwn that has a horny skeleton of
spongin. Yost of the horny sponges inhabit comparatively shallow tropical
or sub-tropical waters of full oceanic salinity. About 12 species, be-
longing to the genera Swonzia, and Hipposponzia, are used by men.

The class Demospongiae inecludes also the single family of fresh-water
sgonges, the Spongillidee. Another well knovm family of this class is
the Clionidae or boring swonges, which do considerable damage to oysters,
clams, and other mollusks where they are abundant. )

STRUCTURZ
s . | . :

‘The typical sponge structure is most easily understood by exemining
one of the simpler forus. These are like & vase in shape--elonzated, at-
tached at one end to some submerzed object, and at the other end having
an opening called tiie osculum. In addition to this single large opening,
the sponge body is perforated with a larze nwmber of minute pores, the

~ostia. These pores communicate with a system of cahals that run through

the body wall and open into the central cavity. The canals that are most
directly in cormunication w ith the central cavity are called radial
canals. These are lined with cells known &s choanocytes cr collar cells,
eacn of which has nrojecting from it a hair-lilke flagellum, which is set
in a hase or "collar" of protonlasm. The beating of the flagella in the
racial canals draws water in through the surfsce pores and causes it to
circulate through the cenal system and eventually to leave the body by

S

way of the central cavity and the osculwne.

N\ In most sponges the vase-like shape is obscured, the body wall is
muci: thickened, and the canal system is erceedingly complex. Instead
of cne o2ening for the exit of water these wmore specialized sponges have

manye ile 2ll sponges belonging to one species have the same rundamental
- structure, thev show the effect of their euviroment in a striking way.

For exzunle, swonges living in a current constantly flowing in ane direc-
tion mav have the vores for the intals of water on the side facing tie
current, while the oscula are confined to the dovmsiream side.



eI N SR LA ... LIFZ ACTIVITIZS
K ‘In spite of its simple structure, the sponge performs many of the
life processes of higzher animals. Its whole body might be thouzht of as”’
a sort of net-work or sieve designed to strain mlnute food organisms out
of the surrounding sea water. Even a small sponge strains a considerable
amount of water, altnou~h the currents pass slowly throuzh the many canals
of its hody. A sponge only about 4 inches high and less than half an inch
in diameter has been estimated to pass nearly 24 quarts of water through

~ its body in a day. The water brincs the sponge Ffood and oxyzen, and pre-

- sumdbly carries away carbon dioxide and nitrogenous excretory products.

- The food is nickad up by the collar cells 11n1n the canals and digested

" in food vecuoles within these cells, or perhans w1th1n the large wander-
ing cells called amocbocrtes., :

iThe ability of sponges to rsact to touch or other stimuli is very
liniteds The osculun appeers to be the most sensitive part of the body.
Sincz they have no nerve cells, their limited rasponses to stimulation
must be of the same order as those of rotozoa, and depend on the reactive-
qgfs of 211 nrotoplasn or living substance.

Swonges reproduce both by asexual and sexval means. They are capable
of many different forms of wvegzetable reproductione. For examnle, any piece
that ceontains some of the flagellated cells and a part of the canal system
is ahle to regenerate an entire s»onge. Decause of tnis fact, srowers
are ahbls to oropazate sponges hy cutting them into pieces with a sharp
knife and attaching them to cement discs or to stones. Attachment pro-
tects the cuttings from injury by silt or sand, and keewvs taem from being
swept awey in tLe currents. '

"~ Zven vhen a sponge is experimentally crushed by passing it through
a fine screen, some of the cells are able to come together azain and
form a complete animal, All fresh-water and some imarine spongzes regu-
larly form asexuval reprocductive hodies, called gemmules. These are thick-
walled spheres ccontaining specialized cells from which a new sponge may
be formed. Cemmule formation by fresh-water sponges takes place in the
fall, and since the gemnules can survive freezing, drying, and other un-
favorable conditions, they produce a new crop of sponges in the spring.

All soonges at times revroduce se'ually by forming egg and sperm
cells. - Most- 1na1v1duels are capable of wroducing both male and female
cells, but apverently form only one tye of rnproductlve cell at any
gl& n time. OSperm produced by sponges functioning 2s males is carried
by the water currents into other sponges to fertilize the egg cells pro-
duced within their tissuves. In time the fertilized eggs hatch into lar-
vae equinped with thread-like nrocesses or flagella for swimaing. The
larvae work out of the tissues of the parent sponge into the CEnal systen
and cave the parent by way of the osculum. They swim freely about in the
sea, “2Ad after a time (the lengti of. the swimaing period is not known)
they attach themselves to some hard object and grow into adult sponges.

There are surprising differences in thie life-spen of sponges. While some,
331201 11y those that live in fresh water, die off each antwmn as annual

snts do, others, like some of the large bath snonges, are believed to
1ive as long as 50 years
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RELATIONS TO OTH:R ANIMALS

Since their lives are spént attached to the bottom br to some hard
object like a wharf pile, or a rock, sponges do not prey actively on any
of their neighbors on the sea floor. Sometimes, however, they may smother
other sessile animals such as shellrish by forming a dense growth over
thems - One ty»e of sponge kills oysters, clans, barnacles, and certain

~other animals by boring into them and gradually destroying their shells.

The rough exterior of most svecies, and the unpleasant odor or taste
of* the slime exuded by others, serve to rewel a great many animals that
might otherwise eat sponzes. Some shell-less mollusks. and perhaps some
crustaceans feed cn them, but fislhes seldom if ever do. Tor this reason
the cavities of sponges form excellent hiding places for many small animals.
Probably every snonge has its share of inhabitants. One large loggeruead
sponge at Tortuges was found (by Pearse) to contain 16,352 shrimps of a
nonconmercial soecies. . ' o :

, Cne zroup of sponges usually grows on snail shells occupied by hermit
crabs. In time the sponze zrows comoletely around the shell, except for

its openin;, and eventually dissolwves it, so that the crab lives in a smoocti:,
coiled cavity within the spongze. T!is strange relationship probably bene-
fits both crab and sponge, for the crab is protected from fish and other
enemies, while the sponge receives whatever benefit may result from trans-

wortation from place to place.

TS SPCHGE FISIERIE

The United States occupies third place among the ¢ountries of the
world in totel droduction of commercial sponges. Cuba is the largest pro-
ducer, while the Dahama Islands rank second, Italy fourti, Libya fiftna,
and Creece sixthhe Igypt and Turkey procduce smaller quantities. The sponge
fisheries of the United States are centered at Tarpon Springs and Key West,
Tloridae. 'ost of the United States catch is sold at auction at TarHon
Sorings. The accoumpenying table lists the quantity and value of the four
princinel coumercial swvecies sold at Taroon Springs cduring certain years
durin; tle veriod 1913-19404=" 3etween 1913 and 1934 more than 90 percent

of the totel United States »roduction was sold at Tarpon Springs, and be-

Bfeen 1935 and 1940, S5 percent.

Altiough sponges are, perhans, best known to the general public through
their housshold uses, they are vastly more important in the arts and in-
dustrizs. They are used in applying a glaze to fine pottery and in tn
dressing of leather; they are used also by jJewelers, silversmitiis, cane
makers, hatters, lithoyraphers, painters, bricklayers, and tilelayers. The
qualities of softness, durability, resiliency, anc absorptivensss which
make the sponge peculiarly valuable for such uses are found in no other
natural or synthetic product. :

- The ci:ief coirterciel swecies of songes are sold under the cormon
nzmes "sheewswool W Mvelwet," "yellow," "srass," and "wire" sponges.
hiese species differ considerably in texture, softness, elasticity, and
durability. These qualities, in addition to the color, determine the
market value. IZven within one species there are marked differences in
quality, deprending on the locality in which tihwe sponges grow.
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Year

1913
1914
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
11937
1938
1939
1940
1941

Pounds

\362,481
332,497
332,313
272,693
865,957
\308,314
306,998
418,343
394,814
429,571

366,796
355,273

788,861
358,834
521,507
402,788
267,185
274,592
259,496
350,586
270,179
463,532
398,747
420,638
225,475

212,336

167,290

wéight and value of sponges sold at Tarpbn Springs, Florida..;' /': f

Wogl :
Value

- $586,362
..515,289

785,097

554,165

639,608
601,571
491,875
638,485
-664,064
671,874
654,345
628,869
814,408
674,392
655,796
750,576
546,826
430,654
352,498

572,574

527,969
937,754
976,700
893,261
916,298
826,123
1,244,161

during various years from 1913 to 1941

~ Yellow
Pounds - Value
65,204  $46,947
.64,868 25,947
76,486 45,892
67,400 27,522
60,876 39,161
60,540 43,499 .
58,515 30,428
96,212 37,637
73,231 46,868
67,850 37,996
100,624 48,300
46,004 22,682
54,524 32,714
51,131 .,28,633
57,314 32,096
47,532 -33,083
81,451 39,096
75,120 44,437
- 80,164 51,487
105,572 70,650
80,311 67,027
122,352 © 73,839
130,562 = 96,536
92,146 46,460
60,474 79,250
6,324 8,566
6,164 23,658

Grass

Pounds

/56,551
41,881
49,922
17,028
25,019
37,152
26,298
33,957
35, 509

5,959
11,449
19,693
20,198

29,879

23,882
21,683

25,193

+51,741
20,105
29,391
21,660
26,134
16,954

. 9,755

23,840
13,504
27,672

Valus

$39,931
16,752
27,457
8,574
25,171
29,722
12,623

izo,svg

15,979
2,661
8,014

13,441

14,139
'20,925
14,329
17,346
18,895
29,273

'9,494
19,503
115,600
17,254
11,807

‘6,229
‘24,491

. 12,521
97,051

Wi ré

Pounds

29,198

.29,211

29,222
8,574
6,706

6,591

12,918

7,585
*16,028
15,574
13,314
2,091
110,617
, 11,190
11,060
. 3,291
12, 390
‘29,188
113,415
.14,086
,16,738
.11,208

15,680

7,644
13,893

Value -

411,679

v 7,790

11,689
. 2,517
4,024

\ 3,417

5,167
2,588
7,480
. 2,230
4,438

4,249
" 5,968
L 4,424
1,931

4,956
13,291

7,002

7,806

9,560
6,582
12,258

6,308
15,515
f

11,101

Total

Pounds

~513,434
468,457
‘487,943

- 355,695

456,558

‘412,597
404,729

556,097

‘519,582

508,954
494,183
423,061
474,200

451,034 -

413,763
475,294
386,219
450,641
373,178
499,635
,388,888
628,226
/561,943
530,183
, 423,682
. 232,164
' 201,126

Value

$684,919
-565,778
870,135
592,778
707,964
[ 678,209
540,093

. .699,089

734,391
, 714,761
' :715,097
. ‘666,093

865,510

729,918

706,645 -
802,938
609,773
517,655

420,481
-670,533

620,156
1,035,429
"1,097,301

952,258
1,035,554
847,210
1,364,870
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Sponge fishing is a very .anclent occupatione rrobably it began in

‘the Mediterranean, for it is often menticned in early Greek liter ature.

Fron the islands of the Aegean Sea it snread westward to the nortiern
coast of Africe and into the central Mediterranean area. The nistory of
the American sponge fisheries dates from about 1740, when a French swvonge
merchant, shipwrecked in the Bahamas, noticed the qu11Ly of thc native
sponges and sent a shipment to Paris., In 1342 the first sponges were
shipped from Key iest to New Yorl. &t first the United States fishery
was confined to the Florida Keys, vut about 1570 it spread into toe Gulf
of kexico, and by 1900 Tarpon Springs hed become established as tl.2 cen-

- ter of tl e_lnaustry.

. The best grades of American sponges are obteined by divers who descend
in diving suits to depths of 100 feet or more. Snonges in shallower waters
are gatvered from boats by orongzd hooks on the ends of lon. noles and with
drag nets. Some are gathered by nok.d divers. The use of draz nets does

- a great ceal of harm to the sponge hbeds, becavse it uproots s mll spoonges

as well as tiose of nmarketable sizz.

The sponge of comuerce is uwrclv the skeleton of the animal, composed
of the elastic fibers of spongin b et remain after tie liwing Jarts nave
been destroved by exposure to air and sunlight and separated from the gkele-
ton by thorouch washing. After this trvutment, spoonges are sonetiines
bleached or cdyed. The aszllty of sponges to absord water is the result of
canillary forces in the meshes of the spongin networke. The finer and closer
the meshes are, the more water mey he taken up and retained. Althou .n the
fibers t*cn5lees absorb a small amount of q01stu;e, his is relecsed only
by cvanoratiocn. -

REGULATICON CF T FISTTIRIGS

The commercizl soonze resources of the United States are rotected
bot1 by an Act of the Con cress of the United States and by tle laws of
he State of Florida. Thie Act of Cenzress (Public Wo. 172, adproved

“Auz. 13, l?lL, 37 3tat. 6G2) oronibits the capbure in waturu of tlie Gull

of Mexico end the Straits of Floride, outsicde of the limits of territerial
Jurisdiction, of sponges iweasuring less than 5 inches in dlameter when wet.
The Act also Torbids tue landing, curing, possession, or sale of spcnges
less than tiat size and wrovidss penalties for wviolation. The ILaws of
Florida (Chanter X, Art. 27, Sec. 8084) establish parallel restrictions
with respect to sponge fisheries cenducted within the limits of territorial
jurisdiction. '
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