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lliaanus tau, (Linneaus)-the toadfjsh, inhebits a vast area along the 

Eastern 0ea Coast of North America. It is found from the coast of :Jlaine 

to the regions of the ~est Indies. North of Cape Cod, its occurrence is 

rather r~re. As for the Chesapeake localities, according to previous records 

the toadfish lives in the '!lUddy bottoms of the oyster rFwions of the Chesa­

peake Bay, around the moutl-J. of the Potomac River, and elsewhere in t,he salt 

water rF'gions . Many specimens werP collected fror,i many localities around 

Annapolis, Maryland to the en+,rance of the Bay b;r Hildebrand anc'l Schroeder 

(1927). 

The toadfj sh was f.i.rst classified as Gadus ta_g by Linnea us, but in 1818 

Rafinesque, when describin~ a toadfish from the south shore of Long Island, 

used the scientific name _QQ.sanu.§_ £erapalus . In 1824 LeSeur termed his fish 

by the name of Bamchoides Yfil:.!!!.YlJ.as while in 1842 DeKay used Batrachus tay 

for his identification purposes. Before 1000 Jordan and Evermann listed the 

name of Opsanus tau, and following them in 1899 Bean and Smith also employed 

that as the scientific name for the toadfish (Gudger, 1008). 

The toadfish is very distinctivA in its apneara~ce. Cornelia Clapp 

(lB99) gave a very picturesque description of Opsanus tau stating that there 

is something sinP-ularly grotesque in the appearance of tl-J.e toadfi sh, and as 

its nam~ would i~ply, there is to some extent a superficial resemblance to 

th0 familiar batrachian . The disposition is sluggish, and the wrinkled 

scalflless skin is ~f a molten 1-rown and gray color . The eyes of the toad­

fish along with its depressed head are not sup;P'estive of the tyoical 

teleost. The youn~ fjsh are ve-ry tadpole like in their apoearance . Gill 

(l907) 1'n h1's a · t'f ' d xpressed the toadf1"sh escription was more scien 1 ic an e • as 



having an oblo!1;; form, a broad flattene d hecid, wj th rPstrictGJ. l "J.tc::"' 1. 6ill 

01Jenings, two dorsctl fins, the an ter:i_or h,._,i n i:; "1.;rJ sr12_ll .:md posses s .:.r:; t vro 

or three spines. The secvnd fin is " !r::, l0n3, and t,hq anc1 l is also moder­

, tely J nnr; 1"fl.ilc ti7e rector2ls ;:,r'::' brnrlcl_ wi.th the wmtral fins being sin611-

lar and imp0 rfect. 

In co1, parison t.o rrany of our ~c\1t':l0rr:::i 21 fish, the a-;erage size of the 

toadfinh i.8 very smAll. In spe,3_ldng o-f: the northern vciriety of Ops anus tau, 

Coo-:1e (1881.) stated th,,t the:;r rarely exceed ten, twelvG, or 2t the most 

fifteen inches. l--fildebrand cind Schroeder (1927) in rPference to those found 

in tn° Chesapeake Bay area gave the rnaximwn size of the fish as fifteen 

inches, but 1Stat2 th at such a size mUE I:, be regarded as exceptional. The 

largest specir::i=m the..!:, ::.hey savI durin6 their j_nvestigation measured b'Pl ve 

and five-ci;;hts ir:ches ir. length ( they die not specify what t::,:-pe of lenbt.h 

wa 3 used in measuring the fi..sh) and wP.ighed one pound two ounces. 

The method of f'ood-captcring in t.he t00.dfi_sh i8 by means of strategy 

en.cl 8tealth rather th;m h~r swiftness and motion. 'T'he toc.'.dfi:::h usually hjdps 

UDG.er or 1-iE:hind stones, rocla;, or weeds or steals from one cov8r to another. 

Prom these places it wat.c:10s it8 victims until they are nearby, when it darts 

forth with a quickness wi1ich is quite astonishing considerini its urual 

sluggishness (Goori.e, 188h). Their food usually consists of crusto3..;P.[-lns, 

molluscan remains, and the hones and scales 0f fishes . Linton (1901) 

des.:!ribed the to~fish 2.s having a mouth eminently fitted for the catching 

and reception of Lhe kind of food they s13cure. The gape of their mouth i..s 

very large ar.d the powerful jaws re fi..!.led with bluntly ~onical teeth wlth 

Which the fish can inflict a rather severe and painful bite . 

Opsan~s tau is an omuivorous fish. 'T'he peice de resistance of his d~ily 

fare is crab, young molting crahs are preferred, any crustacean will do how-

2 



ever, or fish, or alnio~t c1ny kind of offal (Gudeer, 19C8). Gill (1907) 1Spoke 

of t,1-)e to~dfifh as being voracious and almost o;nnivorous. 1-Je also stat 0 <l 

that the :3.ssumption of Gunther, th'.l.t, all of the Batr&cho.i.d.s with ob+.uc:e ti:>eth 

iri t.0c pal,9.t.c and in the lower jaw feed on rn0llusca c1nd crust,,cea, is only 

half t!'ue. Ji_l.l not.ed th at besides crustaceans, mollusc ans, 2.nd worms the 

toad.fish also prPys on such sr.1all fish as it may be able to c;_._tch, espe­

cially the Anchovies. f_,j11t0n at oods 1-iole (1901) and Beaufort (1905) djs­

sect~d several Opsanus tau and found that variow:: shells 2.nd cru~taceans 

were the princi pal contents . The crJ.staceans present besides the hermit 

crc;,bs were shrimps which he i.dentj fied as the species PalAoJYJenetes vulgaris 

and true crabs of other snec;ies . Li,1ton also found the remain~ and frc1g­

ments of 0V1cr fishes, and also amo:-:ig these remains was noted a p:i.rtly 

digested toadfish. p_ sti.Ll TJ1ore decideJ case of cannibalism fell unaer his 

obser,r::1tions when he noticed 2. toadfish j n th~ E'q_uarj urn in the act of 

swal lowini,; another of itf' own c:;pecies that was a litt2.e smalle~ than the 

fish iti:;elf . 

On t he a:rproach of cold WP At.her it ,,.,es notic8d that the toadf .i.sh re­

treats fro::i t:18 sr•tllo'.'r water t,o deeper water . fere they hury themselves 

in tlie mud and remain torpid. In the sw1trner toadfishes come closer to the 

shore , this movement i.s to a large Axknt at least , thought to be induci:>u bjr 

procreati~, inst · t (/l.. 1842) ~ - J.nc Js _ yreR, • In the Chesapeake Bay aboard the Fish 

Hai·,k , Hildebrc=md and Schroeder ( 1927) by means of a beam trawl , dur ing the 

Winter months , 6athered toadfiFh present in wa+.ers ranging frmr. f.i.vE:: to 

twenty-seven fathoms in depth . 

The diseases tliat occur in the toadfish are due chiefly to the para­

sitic worms that are present in their ali1rentary t r act . The most importcint 

of these from an economic standpoint are the threadworn s . These worms are 

3 



slender, cylindrical an:i_nials, ranging from microscorjc size to half an inch 

or more in length (Pratt, 1919). Of the forty-eight. fish that Professor 

Bi.nforct (1908) examined, he found that forty per cent of all these fish were 

infected with Ascaris . t1vhile J.,inton (1905) in reference to his Parasites of 

~ Fishes of Beaufort exaJTri.ned one hundred thirty five fish. Fro'T, these 

examinations he obtained the following figures: one hundred ninety nematodes, 

the same nUJ'l1ber of cestodes and more t 11 an nne hundred treriatodes. The 

nematodes were identified as the species Ascaris habena while the cestod0 s 

that were present comprl~eJ five r;enera -'.IDd equally as many species . The 

trematodes belong to three genera ~nd three species as far as they were 

i.dentified at the t · l.l,18. 

EconomlcBlly, the toadfish are of little value as food. This fish is 

r,1uch d" 
.1s1iked by the fisher,,-,en because of its fighting habits, ugliness, and 

l.q 1- f 
~ -. 0 ccr:llTJercial value. The flesh is said to bA oi' good appearance and 

rine fl avor, b11t the +,oadfish is not utilized dne to its repulsiveness in 

appearance (~~ldebrand and r, chroeder, 1927). In writing on the same subject, 

St 
,orer (1855) stateJ it was uncommonly emnloyed as an article of food because 

of its repulsive aspect, the small size which it attaL1s, and the fact that 

it 
i.s never taken in any la.rge quantities. He did stat.e though the:.t its 

flesh is delicate and good . Rafinesque (1818) also claimed it as good to 

eat as the dH'ferent species of Phycis or Cvsk. The on.ly wa., a demand could 

be created for the toadfish t 0 be utilized as food would be to dress it up 

as i.:: ctone now· with a fevf other repul si vi:: fish s:ich as the catfish and the 

l'osefish . 

S LP.dies on tne fAeding halJi ts of the toadfisn have not bcPn ver,1 ex-

tcn~i t Ve nver- the past years as reviewed in the lj tAr ,c ure. Little attention 

ha~ heen c:-; i ven to 'rerJ' detaile~ analyses of th is t ;srpe because of their lei ck 
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of economic im:!_1ort?..nce. (Hildebrand and Schroeder, 1927) in their P1ention 

of th8 toadfish ::;tate that lts principal food appears to ccnsist of crusta­

ceans, with a combination of molluscs, or other fish. ~mall crabs arrong the 

cr~staceans appeared most frequently in the food, although shrimp (and in 

the smaller i.ndividua.ls Amphi!)ods) and Isopods also were present. Almost any 

kind of offal is eaten, and in places where garbage is thrown overboard, 

toad.fish m-e almost always present in comparatively large nwnbers . (Linton, 

1901) noted thc2t the alimentary c.:mal is cheifly filled with crustacean c1nd 

molluscan remai~::; an the hones and scales of fishes . 

a partly digested toadfish in the stomach of another. 

th~ t '"h · J t · 1.1 b ..... .., eir "avori te food iE" ~roun;:; mo 1.ng u ue era ; 

however, or fish or almost any kind of offal . 

f;e also noted findin(Y 
0 

(G 11clger , 1908) stated 

any crustacean will do, 

This investig.:i.tion was concerned with th3 feeling habits of Opsanus tau 

in the '::hesa:pPake Jay in the vicinit,y of Crisfield, liiaryland. A somewhat 

det,Hiled analysis was made in the determination of the specif'ic type of food 

that ,;as present in comparison to what has prelfiously been noted. In 

correlation with priwious accounts of notations made on the feedlng hAbi t,s 

of the toadfi::;h, a definite relc1.tion occurred between t'le analyses presented 

here With the earlier findings o 
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:MATERP,LS AJIJ""D Mr:::TFODS 

The data on feeding habits presenteo iL this pa?er are based on speci­

mens of Opsanus tau, that were collected from the inshore area at Crisfield , 

1v:aryJanct during the months of foay to beptcmber inclusive . The collection 

e.xtended over a period o.f three years from 19h8 to 195'0. 

The fish were collected by use o~ a s r.>venty-five foot rnjnnow seine 

measuring four feet i..n depth and having a quarter inch mesh . 'I'h~ specimens 

Were preserved. immediately in ten per cent forr.iali..n so1ntion and measured 

upon return to the laboratory. /~11 length data are report8d P.s total length 

rneasu-rect as the distance from the tip of the snout to the tip of the tail. 

The spe~imens exa~ined were slit along the ventral surface so as to 

avoid injuy,y to the stomach and :i.11testine . A totctl of one hundred t.venty 

seven individua2.e were examined to determine the feedln.::; habits. The stomach 

anct · 
intestine were opened separatel;;r, and tli.e contents of each were placed 

in smal shell vials containing a five per cent formalin solution. 'Ihe con­

tents were tnen examined "by the use of a dissectin6 microscope for proper 

iclentification. 

The books used in the jdentification of the material were ... anual of the 

~ Invertebra~c Animals by 8enry s. Pr8tt (1948 ), Invertebrate Zoology 

by ftobcrt w. Hegner (1937) , Selected Invertebrate TynPs edited hy rrank ft . 

Brown Jr ' . ( 1950), and Th8 Ci:il1croid Crabs of l\rrerica by Mary J . Rathbun 

(19JO) .. 



01,servations 

The toadfish examined in this study rangvd in size f'rorr1 32. 0 mm . to 

252.0 rnm . A generA.1 summary of the r.-:.::tte rial observeci in the alimentary 

ccinal of U1ese fish is presented in Table Io By reference to this table, 

it may be observed th..,_t the fish ir.cluded under 100 rmn. in lent:;th feed on 

the mud crab, F.nrypanopeus depressus, the grass shrimp , Paleornentes vulgaris, 

Amphipoda ,md miscellaneous Arthropod.a. The occurrence of fish s cali:rn or 

vertebrae is comparativel~r rare in this group of fishes. The shrimp are more 

numerous in this group than they are in th8 other si.ze grouos examined. .t,s 

W::tc true of all size ;:;ro11ps, the crabs make uu the highest percentege of the 

diet in this siz-; range. Oi.' some i'lterest is the fact that the snail, 

~ina irrorata vr2.s found in one speci.w:n examineu. Crass is present in 

l l;6 of t.he stomachs and 18% of the intestines exar.1ined , enJ organic matter 

8.nd d.:: tr;_ t.us is present in all f Lsh. 

In the next siz8 rani;e, 101 to 150 nun., an increase in the number of 

teleost fishes may be observed. The nwnber of fish scales and vertebrae 

present have increased . Th.if: is corrAla.ted with a decrea&e in the pcrc1;ntage 

of miscellaneous 1\ rthropoda and t.hJ number of specimens containing PalP.o­

~ vulgaris. Si,nilarly, we observ.::; a aocline in the usa of Amphipoda 8 s 

a constituent of the diet. The extent of the utilization 01' crabs ha.s in­

creased c:onsiderably ovar t.he rreviovs 6roup and associated with this there 

is an i_ncrease in the ainount of gr ass present in the alimentary cenal. 

'111 . - 11.s suggests that t.he area over which the toadfish is foraging i.s somewhat 

'ilf f erent or more 8 {tensive for this size rcm;.;e . 

ln th 8 151 to 200 mm. 6roup the stoma.ch contents vrere h,sn in total 

a.mount t han the rrevio1.ls r,1·our)s . T:t-,is w,:.c compensaLud for, hovrever, by an 

incr,~ace in +,he con l~ent.s of tho lntesti '1al port Lon of t.he tract . In this 



i;roup w, hav"' an ; __ -icr,~af:e L1 t,h,, tc; lAOc r. ~.:..sh c.nJ their :::ornponent parts as 

'''fAll 
- as 2n in :::-re aRe in ~h9 Jrabs fcT""::..n,; !)~r+. of the diet. The nu.nLer 0f 

s' . 
n:ri:np present i:i the anal~rc;if: has also jncr2asea. The Amphipoda, on the 

other hanc:, h;: v-3 ~'acre:..sed in L,1yiortance. 

The L.. fSL.St fish e:-rn!nined, those bet.w-3en 201 to 250 nt':l., show no 

Significant dif'ference1:> in feeding habits. npparently, their diet is approx­

imately the s· ae as smaller members of th~ species . The:r do not show any 

increase in total quantity of food associated with their larger size. As 

Wv1.lld be e~{pected, many of the forr11s utilized by the smaller fish are not 

found in the contents of the stomach and in-1:.estine of these larger fish. 

By way of i;L.neral swn.'l'.~ry of the feedln1 h.s.bi ts of' thP. toa.dfish, as 

Presented in Table r, it may be noted that the mud crab , iurypanopeus 

~~ arrears to be the most impcrtant single constituent of the diet . 
/' f' 

" ew Spc>cirriens of the blue crab , :::;.::iJlinect.es sapidus, 1',ere al::;o found in 

t,Ji.<> C t - on .,e11ts exai,1ined but they were not of su.:ficient ini;.>ortance to 

enumerated . 'T'he telPost fishes likewise formed an important part of the 

diet of th • e toadfish. No effort was mc1de t.o '.ceep a numerical score by 

species as mucr 0f thA '1li.~terial wa.s too fragmentary for specific identi­

fication . i-JovreYer, it was observed th2t those species that were identified 

'M 
ere all typical inshore fish, resident of the area. The more <:!Omrro11 species 

ident,; r-· ul ·a1· ~.i.lcJd are as follows: Lucania p".rva, Fund us mc.J is , i.renidia menici a ---- ____ , 
Men; d · b . . ,.J • 

~ ~yl.lina, Apel tes quadracus, Jobiosoma osci i, an~ a sine le specimen 

Of Q 

~~-
Of 92rticular importance in the diet of t.he smal 1-er fish were such forms 

as 01.iscellaneous Arthropoda, 1-1.inphipoda, and the gracs shrimp, Palcornonte.c; 

'Vulgaris ~-· .lbout 98% of all fish feed to s orr:e extent on iimphipoda, and 

detritus and organic matter wa.s fol:.nd in 100;~ of the fish examined . 
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J. r1ore de taile d analysis of the feedi"lG h o.bi ts o: Ops aI2~~ Tau r.1ay be 

ob taLiPG. 'by an2.lyi:::ls of the c olle ctions s •3parate ly . Thiz- c1lso gives some 

; nd.ication of the seasonal vari~tion in fe i:d.inJ habits since the collc..~tions 

made ove r the period froin 1 'ay throug'.l .September . The data on which 

h
. study is based b e.1 ins with t.he ~oll9ction of 1,I ay ;=:, 1948. The analy:: i c:: +:, i s _ ~ 

o f t ,he material observed in the stor.1ach and intestine of two fish collected 

on this date app,~ars in Table II . 

It will he noted that there are only four types ni' mater .. Lal pre s ent in 

the stom~...:h , while the i n testine s~10wed five types present . The SOi.lYCe of 

r:-ood for this period was SOJ'll.e fish material and grass with sor.ie undetermined 

0
r

6
WliC matter . As we observeo in Table I , t~ere were a certain number of 

.nematode wor ms present , but these are a c ase of parasit ism and will not be 

c onsider e d in the analysis of t.he feeding habits of t he fish . 

The s~cond calle e tion was ma::ie on August 10 and 11, 1948, ::ind the data 

j_ s rresen ted j n Table III . The stomach cun taineci ten t~rpes of ma terial 

oros ,nt vrhile :i.r. the intest i ne vre note the !)resence of' sixteen t ypes of 

a:ter.ial present . 
~ 

~rab::: of the species 1:.: 1.rrypanopeus deprG8S'1s .1 - - ' mn:J.e up the 

""a..·J·n::- portion of t he diet along with some Arthropoda, Amphipoda sh . • . ., · , r .J.., •• '.:) and 

{'iSh cori,ponents . At t his t..L-ne ,.,;e note the first occurrence of' Li' tt -- orrina 

. rrorata, a mollusc n ot too frequently present in the fo,-..,,.i f t ~ v...i. o his fish . 

The t..1-J.ird seining , t ook pl ace on A.Uf! U3 t 24 , 1948 w-· th t ~ . i he observation 

-t
h L_t., the toadf-Lsh at this t ime had onl y three forms of food 1-n 

their stoma ch 

vri th seven present i ri the intestine . The i r die t was compos eu al 
. . most entj rely 

o f r, rt hropoda with the occasion ,:J_ ;:,.ppe arance of shrimp , br ass ()r f 
, a ew parts 

or a crab or fish , afl can be noted in '!'able : ·J. 

Table V cov~rs a two day period of 'cpi:-ember 1 5 and 16 
' 1948. Th ~ f i sh 

2- t this ti~ are limited t o the presen ce of two m~teri:..ls in 
the Rtorr,a ch , 

-



C,..!3.bs with creh components and shri,np. The intestine has an equal diP tr:'..­

bution as to the tn)es of food rw.tcrial ores ;nt, exe.ctly the same as thos9 

i_11 the stomach, but with a large nunber of each. It is quite evident that 

thP. diet e.t this tin,e is composed mainly of crabs and shrimp. 

The second year 's data begin with the colJPction of !'}a~r 19, 1949 (See 

T,:iblP VI). Once a6ain the stomach contents are composed of fo11r typu:; of 

food fish including scales and vertebrae, a few shrimp, and Arthropod.a . The 

intestjne has one additional type of food present, that is a few fl'.'agment,s 

of crab . The diet in tnis case is rathc:r well distributed cimong all of the 

forms present, with no form playing a major roleo 

July 12, lJ, and 1L, 1949 is the first collection J11adc in this month 

and the summary of the observations aopears in Table VII. l/cre all species 

used -3.s food a.ce rr~sent. The s tom2.ch as well as the intestine contains cin 

9 qual variety of nine types of fond; crab5, flsh, shrimp, ~mphipoda and 

trthropoda, as well aP grass . '!'he stomach s;·,0ws "l hich nerccn a._;e of cr3.b 

material alonJ with a similar occ'Jrrence ir. the intest.i.ne. Th<=> crab, thus 

cons-l:,it-.__1tes the m.:ijor portion of the d::.8t, with fi~b components next in 

importance. 'l'l-ie other forms do not constitute a '!lajor portj on of the diet 

at this time. 

The second col2.ection of t},i_s month t,3.S made on July 26, 1949. 'l'he 

dal:.P.. are presented in Table VIll. This t '111le shows the same numoer of forms 

Present as in Table VII namely a var .i.oty of nine types of food bnth in the 

stomach and intestine . The stomach shows a high percentc\se of fish r1~terial 

With a srrialler amount of crab and other material . Tl-Je intestine on the other 

hand still has crabs and fish es its major percenta~e of the d:i et . There are 

some A.rthropoda, J\mphjooda and shri,np p,..esent. 

Table IX presents t.he analysis of the collections of August 10 -91ld ll, 

10 
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1949 . 
'I'he V-"'.riety of items in the diet hcgins to . ecrease at this tlruc both 

in +,he stoL,.,ch ".11d 1.·ntc..st.L·ne . Th t 1,., t t ~ ? V es o~ac ·i con en 5 are composed ~ninly of 

r· 
lsh and components while crab0 are present to~ notable extent. In the 

iDte~tlne the contents are still equallJ dividAd between the crab and fish 

With th · 1 ti,., f e i r r.omponent part.3, wllilP a l o i·er . or,nA are on the decline . It is 

at th~_·s t;me th d · ~ n 11 t· t l -~ ~ at the secon perio~ oc r,o ec ion comes o a c ose . 

On July 6, 1950 the third and final :)'ear of collection 1'fas started. In 

th
e stomach contents we note that there are only two types of food mater lal 

Present other than the organic matter . The crab makes up the major percent­

age of the diet . The intestine has five items present, but the cr-c1.h is 

stu1 of . . maJor importan ce 

~tnnh · '. ipoda and Arthropoda 

with fish being of secondary iJnport,3.nce . 

and gress are notable to so:11e extent . 

Shrimp, 

'Jn +Jie following da;:,r, J,11y 7, 1950, another callee tion 'fas mCJde . At 

this t· 
-Lme ther8 was no r,hance in t he type of riiet as can h0 no iAd in Tabl'3 

In both the J.ntestine and stomach contents, the crc>b is still the mc1jor 

item · WJ.th sorr.c fish present . The other forms mentioned c:1::,ove also appear 

~t. ab 0 i,,t the sarne extent . 

On tho. second of 4ugust, 1950, es noted in Table XII, another col~ection 

Was 
me.de. ln thP stomach there was little food , only t111ro forms being noted , 

Paleo111 
-~ vulgari.:, and Arthropoda. It is difficult to say what if> the 

rna · 
Jor Part of the diet until the food contents of' the intestine are observed . 

ln th . 
' e intestine 

' 
the crab is sJightly rnore abundant than the fi '>h, wl.ile 

sorne A 
r t hropoda anc. grass are present. 

August J , 1950 co~pletes the collections for this invessigation . The 

data · h th ls presented in Table XIII . The stomach s ows e presen.:;e of ona f'orm , 

t~e h t . l ,tr ,hropoda, while the intestine reveals the presence main y of some fish 

~Cales anct vertebrae as W811 as so,r.e l\.mphipoda ;:ind their fra,;ments . 'l'hese 

11 



are the only food rnate,.ial:: that were present at that time . 

In making a coruriarison of thP thre" sw-;,..:ner rieriocs, the collections 

Of Jul·r 5 .; were only mc:.ce in 1949 and 19 O, whilP none were made durin6 thc?t 

month in 1 ol,<i 
, 4'-. The Tables VI, VII, IX, and X show the co.llecti.ons for this 

lllonth. 
'rho fnoJ of the l·Tger toa0fish is cLiefly a combination of cr2 ,;s 

Vfi th i. t~ 
- p2rts as well as undigesti:>d fish. matter. The July c:ollections 

:reve al a 
consistency thro~6hout of the ::,re::;ence of ,q high per cent of r.rabs 

W.i.th ; t 
· - s parts as well 1.s fish with some vari;i.t.ions bein1$ related to inde-

Penctent fi·sn· themselves . Th r· h · d f A lt ~ _ e 1.s were comprise o .1,pe Ps qua,1rac1:s and 

l:~enlctia 
-- J'llenidia. There was a large number of compl~ te crab~ and D.!:long them 

Was not d 
~ a completely undiJested molting form of Calli nectes s2riidus of 

46
•5 inrn ., t·:l ,i. ch was located in the stomc?0h of one of the specimens . The 

srnan~r toadfish ci'HmJe their diet to one that comprises shrimp 0inu h·thror,oda. 

The Sh:r imp are rirei,ent in not3ble quantity along with several ~J11ph.ipoda which 

ha"e also 1-.een 
•i distin.;ui shed. It is reaciily observed at this tir,1e of the 

:Y~a:r t.h.-:.t 6rasf: w::1s not ?resent in 2s mar:y f ..:.sh .gs mie;ht have been expected . 

In l94J and 1?49, cnl lectiuns were mwie on the ~?.me dates of .".u;ust. 

A.ltho ,_,1-, th 
u.u • , ~ date.5 were the 1'?l'Tle, the stomc>sh an~ intest,inal content.:, fOl,nd 

in tl 10 tc3.dfis11 or l?L? shoi:red 1 much r;rea+,13r v2.riety than t-,,ose o:' 191.JO. 

In l94u h al 7 t,.e:-c aripeared a n c1ch hi[3½8r d8,;ree of fish matPri , and ir2 one 

toacifi·sh a ,.. i b d Th large nu;nber of several co.nplets 1 i.su were o serve • ese fish 

\Ai,::,:r., f' 
~ 0 - o. di fferent ,3 po ci.es from those .found 5.n the Jul~r cullection. They 

consist,ecl of' Lt:cania pc.rva , Gobioscoma bosci.i., JLe~idi.::. bery1lina, and Opsan s 

tn• ( l - ) 
-...'.: w lich can be ass .uned as a rather rar e ocr;11rrence • The collection for 

this 
month in 1950 ~hows a P.J uch higher percenta6e of crabs and c-r;:ib r.cmponents 

than 
fish component,r althol~oh some are present. Those indiGations "d.11 J:,e 

noted b,r XI 
.) lool,ing at Tables I .1. , Ill, VI.1.I, IX, and . .t. 

12 
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Tho only cullectlon made during Septe1Tiber too!r place i.n 19L8 and can be 

noted in 'r..,i..le V h d f th th 
_.., .. 1 • Here towards t e en o e swmae.,.. season ... c diet is 

li~itect tA the 1 , - crabs and ~omponents ,,rith just a few irre evant forms present . 

The neP-w.+.ode n')ra.s.i.tPs are defin"i. tE::ly not 11 p1.rt 0" the food materL..J of 

tho t.oa f'1.'si.. . • 
- i: Thc1·2 is a very high degree of n.:irasi tism in 0psanus tau due 

to tho 
.
1 rese--ic.; of thi~ forn1 Cont!"ecaecur~ habena. The highest point, of para-

Sitj ~m. 
18 defini tcl~r o.scociated rrith the 6r-oup of f'ich ranging in size from 

151 
nun. to t. os 8 of 251 run . In this group ,'fe can o.lso note th ..... t the presence 

Of th 
· e nen,atoJe worm is 6reater fr. the intestine than it is in the storri:ich . 

The "r;:all 
'"''· er ,;roup ranging from 20 mm. to 150 mm. also indicates the presence 

o-P th · 
... ls perasitP, but not t,o the sa.n:te extent as the larger fish . The nematode 

is p 
resent in both port-,ion," of the alimPntar:r canal , as was noted in the 

l~r 
a. 

15 r £_psanns tau. 

The Dr sence of a few trematodes is al so noted, bit their sparseness in 

Coriroar ·· 10 0n to the nematode leaves a~t~ally little to be said about their 

:Pres"'n 
..., ce except tl-iat they ''fP.re ohAerved and that they do causP some degree 

of Pe.ras; t. 
- ism in the toadfisho 
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DISCUSSICN 

Gudger ( 1908), in sp3a.Jring about thP, feeding habits ,yf Ops anus t,m, 

:i..nclicated th ot t, 'ie da.i· ly diPt of +,he too..d:ish vras youn"' molting 0 b 1 b ~r2. s . Jlny 

crustacean however will do , and f:i.8h er practically any type of offal will 

be ut·1 · l_J zed ½:, them as food . .Gvidence is re.::idily obtainable among the lar~::: 

' ish to '3nhance the v;,.ljdi.ty of this statement . This investigation con-t oadf · 

clxdes that the f d. hwits of the toad.fish are ec:;1,entially those men-
.ee inc 

tioned ear lier, 
2
nd furnishes a comp lo t,8 :1:.i c.;t ure of the +'eedin0 habits of 

both the young and adult forms. 

Vo:::,t toadfish are ravaneous or voracious in tr.eir feeding Gill ( 1907), 

an.ct therefore it would be assumed that their diet would indude any type of 

animal matter or vegetation th'.1t. would be easily obtain.able , Upon examination 

of the.i.r ,3.li.l'!lentary tract, we cen obs,grvc. the fact that the length of the.i.r 

st0mach and intestine is definitely associated with omnivorous type fooc1.s, 

and that so1u8 of the food is of a plont natnre and vrould he digestc:d fc:r 

Util' · iz at J on by the fish itself• 
In cUinparin6 all of thr, fish this was 

evaluated by direct ohservation o~ the intestinal contents . The examination 

of thP, entire di,;est:l.•r~ t,ract Rtiowed that it was filled chiefly with both 

cru
3

tacearn1, n ./:C!W mollusc ren~ains , anJ a. l2rge number of bones anc scalPs 

of f' ls lies . SiT]'lilar observations were m':t('!,c previously by Linton ( 1901 ). 

He remains or undigested particles of ~1.sh ma ter it wac; elso observed ·,i ith t'- f' t 

in Several spc}cimens that +,here vmre lar ge, partially digested :portions of 

fisb , Which were beyond thP, 5 taee of i:lontifi cation as to the spPcies . -~ t 

+,he sam,:~ time it was ob
5
erved that numerous complete fish that were deter-

ruined t,o + ct·ff ' 
7

t genus and s::,ecies withouv l .. icu ... Y· 

The VB.riety of s uch fish pr.?sent did determine the fact th2.t the size 



of tht::: fish utilized b.f +,:be to.:i.df lsh were in JT1ost cas8s much ST\1aller than 

+,he toad fish its elf. Among the smaller fish observed we re Ape !.+,es qu2.Clracus, 

Lucania parva, and Gobiosoma boscii . TherP were present a few fish of a 

much lar1:,er s:i_ze about 50 mm. in len;;th. These belong to tvo families of 

fish: the A therinicae which incluJr,r1 Men i.dia menidia and i. enidia beryllino.; 

the othe,... f'arnil;:,r Cyprinodontidc>e included Funr1ulus majalis. 

Opsanus tau is not considered cannihdlistic in habits. In the analysis 

of the intes tinal +.rar,t. of: one toadfish 3. Pmaller toadfish vras noted among 

the other :ri::.rtially di;;es ted fish . Linton (1901) made reference to a con-

trolleJ feecling experiment under la½0r2tory condi tionc 1•.r1v"r8 he h 'ld o'.:ise1 .. .rPd 

e toarlf ish in th<> rrocesP of svrallowin6 another of i t.8 ovm species, but a 

1 i +,tle smaller than i tsJlf . !-fe also noted the fact that upon examination of 

tho s tomach, there was present ;:i pe.rt]y digested t.oadfish in the stomach of 

anotner of its own kind . 

Nost focd analyses of the toadflsh were made mainly on the ,werage 

sized fish giving little or n o attention to those of the smaller size group . 

Tflerefore references to the feedin~ habits of the toadfj_s h are nsually asPo­

c lated with thls l2rge r groupo In analysis of:' the younger group, the diet 

coi::;s not contain a J.ar6e portion of crabs or fish , but is lirr.ited to a 6re.d 

extent to the sm~ler memhE:rs o~ the Arthropod::i. . There was present a J2.r6e 

nllmber of A.. rthro;Jod sections . Al::,o present ·was a lar;:;-:? n~b:.::r of shrimp 

which were important in f:.Le di,:it of this sized ;:;ro,1p of £'i sh . The shrimp 

.ve re als o found to s0rre extf,nt in th,:i Large r s~.:.ed .;r oup . J:.fildebrand and 

S chrneder ( 1927) in speal:ing of thi; feeding habits of t he toadfish of t he 

Chesap8ake Bay stc1.t<,d that the ir food includeo shrimp, and note d in the 

small8r individuals the presence of Amphipoda c1nd rsopoda . 

15 



16 

A seasoncl difference in the type of material tuat i.s observed in the 

toadfj sh of ;:ill sized groups s t3.rts in the early spring ;:i,ro1md 1"\Py w:J th a 

high number of Arthropoda, Amphipoda, Paleomenetes vulgaris, anj to surue 

extent Eurypanopeus deprei=;sus, R small crab. !\S the su..mner season progresses 

there is a change to fish, fish vertebrae anJ scales, ;:md an increase in the 

number of crabs and cor.1.ponent parts . ThG fish c=ind crab vri th their pc1rts are 

almost of equal distribution in quanUty in both the stomach and int'3rtine. 

There i:::; a decrea3e during this period in the Artbroooda and l\mphipoda . As 

we a:n::iroach the months of t,ugus t and September the amount nf fish n1aterial 

ba3;i.ns to declj_ne anrl. the era':) anrl its narts 1::,a 6 in to play the major role of 

food material present in the diet . Durin6 September, the diet is almost 

con101etely corr.prised. of the crab. 

No collectiora vrere made at any time during the fall, winter , or earl~r 

spring of the three- year period, bP.cause of the fact that the toadfish, 

Opsanus tau, ,soes into deeper wat9rs wher9 it is not v2,ry :::i.ctivo at any 

time. Therefor e a ~omparison could not be mada as to the seasontl variations 

of the food that rright bE: pY-Psent at this tlrns of the year in the storna.:::h of 

thP. toadf ish . 

The intestine and stomach of Opsanus tau are not exc:eption,:>lly ) ar ge 

organs when not distr->nr1.ed with food . It seems apparent though thc1t when the 

toadfish engulfs its food the stor,1ach can be distenJ.0iJ with lit tlP. difficulty. 

In one specimen a mol tine blue cr&h of 46.5 mm. vrns observed . In a number of 

other Hsh it was noted th '.lt at rna.ny times the P.r. tire intesti.nP- was di ~tencl3d 

to se•reraJ. ti:ncs the ori;_::inal size, while th~ sto,nach shov1ecl no distonsior; 

v,hatever . 
,ihen diS t ension 0: t,hP L1t9~tine was present it was not necessarily 

round in the same co d · t· th 
· n l ion ro11ihout the intestine , but J11any uortions 

bul;_;P.d while i111.JTledint.ely follOWin,-
t or precedins this distension the inteE'tine 

wac once a;ain normal in size . 



The amount of food that was present within the fish o~ course depended 

on several factors. 1iith the realization thci.t this investJgation was not an 

actucl labore.tory controlled expcy-j n:ent, the exrunination of the toad fish gmre 

a variety of conditions in wl'l:Lch the alj inentary canal was present. In a 

l-:1borator~r exp,:;rimrmt ,me c.on col"trol the t rpe of food to determine what 

woulc. be utilized ,md th":ln would be able to examine the f:i_sh immediately or 

at any time after feedj_n:;. 11fevertheless, the ohtc:i.ining of fish in the 

manner used in thj s i_nvesti32.tion enahled one to view the var lety of forms 

that could he present as well as noting that a somewhat restricted type of 

dlct was followPd even though the region wr,ere the fish were caught is 

characterized by a ra.ther varied fauna. 

Detritus and organic.: matter were always present in all sized fj_shes . 

The detritus comprlsed mostly silica or mud particles, v~1jch were obtained 

off the bottom of the feeding area of the toadfish . Hildebrand and Schroeder 

(1927) state that Opsanus tau lives in the Chesapeake Bay area in the rnud of 

the oyster bar region, but is often found in regions of garbage dj.sposal. 

Therefore a large amount of detritus along with organic m2tter can he ex­

pected. The origin of the organic matter is difficult to determine. Much 

of' the ore:;anic matter, we assume, comes from the material that is taken in 

as food, namely the flesh of fish as well as crab meat . This probably dces 

not account for all of the organic matter. ~~ince in many locations large 

aino1.L"1ts of organic matter wlll be found in the w;:i,ter c1s a result of garbage 

disposal, as well :i.c; the deccying rnatter of nther forms that inhabit the 

aquatic enviroment of the toadfish, it would be expected that much of this 

material would be present with the other defined organic 8ubstances 0 

In excimining the storn ..... ch and int es tine, as far as the process of 

digestion was concerned, the larger percenta~e of this occurred within the 
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intt=>stine itself . There W3.P. noted at ti.rr.es a beginning of digestion in the 

stomach, but much of the material that was usually present did not c;liow many 

changes as far as being affected by thA digestive process. The ~tomach of 

the toa.dfish seems to be more of a stora;:;e organ of the fic;h with little or 

no partici pation in the digestive process. Most of the fish that were pre­

sent in the stomach showed no indications of di~estion at all, but vihen 

0 thP.r fish of the same species were viewed in the intestine, different stages 

0 f the digestive process were noted . Sor..e fish appeared to show no signs of 

digesti.on , while other sections of fish that were almost co:,1pletely digeflted 

Were present . The effect of the orocess of digestion could b3 observed more 

accurately ½y exami '1.:i.ng the fish that were present a;:, .food rather than that 

of trie crab or )rthropod forms, because d\:estive juices do not effect the 

exoskeleton of these forms . l,fany ti.n.es the crabs are hrolcen up in the 

stomach, causing th8 ir flesliy part to appear in the stomach but sincP it iG 

not of ~ compact nat,ire it is difficult to state directly whether it is being 

di,;est-3d or not . This procesc; is e2sily determined with t.he f'ish that are 

present he cause their flesh is more compact and digestion on such t:rpes of 

tissue i.s more readily noticeable o .Since digestion occurs for the most p2rt 

in the i--11.testine, absorption of t.he food would also occu:r from this same 

re0ion of the diaestive tra~t of the toi~fish . 
0 

The appearanc8 of nematodes and trematodes d~monstrates the fact of 

in+,ernal parasitism of t.he toadfish, because none of these parasites were 

present i.n the di,,.es tcd form. Binford ( 1908) in ;m analysis of' the toadfiRh 
• <,> 

noted tbat out of forty-eizht sped·riens that he examined, forty :rer cent of 

th::s0 were L f e cted wjth !1. scari_s. The ,rreatcr number of w0rl'1 parasites thc.:.t 

11 'ere found i11cluc.ed thP nernatocb forms while occasionally some tr,~ir.atodes 

forms were fo:.1nd. The oc..,11rrence o trematodes sePms to be as sod ated \"vi th 
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r:ml:1 cl [P": r:E"h, 'ilhil8 the nP,r,iatocles vrp,re fowvi. i:1 T'lOSt of th fi.sh3S . '_I'hP, 

.sn,aJ.ler to:iC:fi sh ci d not show a hi:_;h in-f'cc t-ion of n8matodes ( t111,!se parasites 

rarely occlirrj n.; in t-.hes-.J smal2- i11dLriduals). 

19 

In cases of i:1.fection by nematodes , the largest nuniber of individu.s.ls 

werr:, ohserver:l in the intestine. In many cases, the nc1rc .. site V'!as absent fr om 

th0 stor-!c1ch . The incidence of parasi tisro appears to bl, 6 rei:..t0r in the 151 

to 20() 1J1J'l. 0 rou,tJ. Only a single sru,qll fish v.'as nbservPd that harbored the 

parasite, 2nd the iricidence of infol'!ti on was less in the J c1rger .:'ish t,w.n in 

th8 size ranr;e indicated. 



~lJJ."MAP.Y AND G01'1 C:.GuS I 0N3 

Durlng thP s ummers of 191..;.8 through 1950 inclusive, as part of an 

investigati.rm of tl-i r- inshore -fishes of the Chesapeake Bay, collectio:-ic; of 

the toad~ i sn (O ps a.nus tau) were 111ad.e on the s;:md fl a Ls of the ,~ nnemess0x 

Rive r at '.~ris.:ield, I1;=rryland. In order to 2r~or t ain, 3.t, leaRt i.:: ::iart , the 

feedinf'. hab L ts 0£' this ubiquitous lnshore f'pecj_es , one h undr•'.!d t-wenty seven 

to 2r::'2 5' mm were examined . :J • . • 

ThrJ contents of tlv~ st orn·J ch R.nd 1i,_ t,0stine of' thr->s0 spocimens were co.re­

."ully rPHtovcd a'td exarnined sep::.ratP.l,7 . ()n U1 e basis of the obsnrvation:::, 

the f'ollcwrin.; conclusions may be crc1v;n : 

1. ThP. £'ooJ. of the toad.fish consis t s of Teleost :-Lsh3s, r::rabs, 

_•rthrorJoda, ,'lmphipoda, shrl,n:r, .;rm:;s, ;:in :l or0 anic rriatte r. 

2 . Toad fish w1der 101 m,n. in length feed orincinall:r on crabs, 

t~r thropoda, l'mphipoda, and shrin,p o 

J . The int.0r_uediate s:i:.0J toad.f i sh , re..nbini:; froJJl 101 mn . to 

20J mm, , _fn,-,,1 :1rinci:,ally on a conl:li1.ation of Teleost fis11es, and crabs . 

l.J. . Thos2 speci_ine ns over 201 IJJJ!l . in length feed on crab::; mainly 

cmc1 se condly Tel,rnst fishes . 

5 • The brief seasonal 2s0ects of the investi~ation i.ncU ~:1te that 

there is a dlf f er"'!n c"' in r e,J,:-1 .i.ns habits based on thP. availability of 111<-<t0rial, 

in l:,h;-~t durinc: 'Ia;:r mos t of the .:'ooJ. ;nateriaJ \" c>s ,~ompriseJ of Tel;:;ost fishes 

,;i th a srl~-11 : ercentc'..:,G of crabs; during July and 'l.u;us t tl-iere WiJ.S an 

abundance..: 0 f both T-~Leost fist1c2 1.nd crab::;; with 1-,~1r.) '.Jr esence of nu;11erous 

\rthro:Joda , _i\r.i"'.)hir,oda, <.111d shr l1n.p ; i n Serter,tber the cr,;1.h is the only abun-



60 The princi9al ins17.ore forms used as food are as !_'allows: 

Ar tL.rcmoda, crab~, Eurypanopeus depressus and C:allinectes S2:!_lidus, shrimp, 

Paleol"1enetes vulgar.is and .~mphipo-:J.a 0 The Teleost fis:-ios are , in order of 

the-i r abunc"::: nce , Apel tes quadracus, }.\enidia menidia, Yenidia 1)eryll i na, 

Fundulus maj alis , Lucania !larva, Qn.._j_oscoma hoscii, and Ops anus tau. 

21 

l . Incident2l tn the; inv ~stig2..tion nn :"ood 1--iab;ts, lt Vfas observed 

~,,,,,_t S'S per cent of tl-1e specimens '.llfere in fee ted by the r0unr1 "ror111, 

:ontrecae,.urn h.::::b 0 n~, :;JurD"i tic in tlv, di~estive tract . 

e. In gene "' ,"' !. the infestation wa,:, n0t ol:"'··orved in specimens be-

1uw 76.5 mm. in ler..gth. 



Tl1BLE I 

GenPral Summar:r of the Contents of the Intestinal Tract 
Observed in 127 specimens of the Toadfish, Opsanus Ta~. 

She Range of Fish in m.'!I. 

Numbe r of lish Examined 

S tomech Contents 
Nematode Contrecaecum haben a 
Nematode Fra6ments 
Crabs ~~urypanopeus depressus 

Cephlathorax 
Chelipeds 
,,, alldng Legs 

TPle ost Fishes (sev . spp . ) 
Fish Sections 
Fish .Scales 
Fish Vertebrae 

P :rthropod Sections 
Amphipods (sev. spp.) 

Amrhirod Fragments 
Shrimp Palaor;ientes vulgaris 
Grass 
Detritus 
Organic Wo ::itter 

20-100 

56 

5 
l 

17 
7 
5 

17 

33 
12 
45% 
12 
3 

ll~ 
11;~ 

100,~ 
100% 

101-150 

24 
11 
11 

7 
14 
22 

2 
1 

172 
7 

40% 

8 
21;1; 

100% 
100% 

151-200 

28 
26 
26 
6 
6 

20 
1 
1 

93 
18 

6% 

1 
51,% 

1o~i 
10~ 

201-251 

41 
1 

1 
7 
1 

1 
3 

l 
33% 

100% 
10{1f, 

---------------------------------
Intestinal Contents 

Nematode Contrecaecu~ habena 
Nematode Fragments 

Trematode 
Teleost Fishes (sev. spp o) 

Fish Se ctions 
Fish Scales 
Fish Ve!'tebrae 

Tunicates 
Pwphipods (sev 0 sppo) 

Amphipod Fragments 
Arthropod Sectlons 
Crabs Eurypanopeus depressus 

Ceph.Lathorax 
Cheli:peds 

1/if a.lking Legs 
Gills 
Eyes 
Maxilla 
Max:illipeds 

Littorina irrorata 
'SnrTmp"p";ue omene""t:e s ,rulg ari s 
Grass 
Detri tus 
Or g2.nic Matter 

26 
10 
4 

5 
33 

9 
21 
61;~ 
8 

74 
53 

184 
87 
30 
49 
38 

1 
15 
18;'; 

100;'~ 
100:~ 

66 
8 

12 

85 
87 

2 
15 

8% 
13 

105 
146 
205 
117 

75 
63 
43 

54i 
100,:C 
100;0 

128 
58 
3 
6 
2 

1120 
265 

3 
3 

6% 
4 

110 
142 
149 
127 

52 
32 
20 

2 
? 

581, 
100% 
100~ 

- indicates form absent, 

72 
22 

1 
2 

156 
65 
3 

8% 
2 

29 
53 
hl 
47 

7 

83% 
100;;; 
10q'& 

~ indicates numbe r of fish 
having form present. 

22 



TA.BL;:; II 

Analysis of the Stomach and Intestinal Contents 
of the Fish Collected on T.fay 5, 19~0. 

1 2 

~h in mm . 205 . o 168.o 
-..:::::::::::=::::::=:::===================================================== 
c•t 
v 0mach ContentE' 

Nematocl2 Cont-y,ecaecum habena 
~ Nematodefr~gments 
vrabs Eurypanopeus deprescus 

Ce phiatnorax 
Chelipeds 

11
' tlkin6 Legs 

Teleost Fishes (sev. spp.) 
Fish Sections 
Fish Scales 
Fish Vertebrae 

Arthropod Sections 
limphipods ( sev. spp.) 

Amphipod Fragments 
Shrimp Paleomene t.es vulgaris 
Gra::,s 
Detritus 
C!'6anic Mat.ter 

Intestinal Con tents 
Nematode Contrecae cum habena 

l~ematode 1i"r,q,gm.ents 
Trematode 
Teleost Fishes (sev. spp.) 

Fish .Sections 
fish Scales 
Fish Vertebrae 

Tunicates 
JI mphipods ( sev. spp.) 

1tll'J.phi9od Fragments 
Arthropod Sections 
Crabs 8ur ypanopeus depi~essus 

Cerhiathorax 
Chelipeds 
,u a.lk.l.ng .Legs 
Gills 
Eyes 
Maxilla 

. Max:illipeds 
I.ittorina irrorata 
Snri~p Paleomenetes vulJaris 
Grass 
Detritus 
Or ganic Matter 

l 

10 

49 

... 

3 
7 

65 

l 

* inclicates Porm present 
- indicates form abc;ent 

23 
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TABI..E . 

Analysis of the St 0mach 1 Intestinal Contents 

of the Fish Col lEctec} ant kugust 10, 11, 1948 . on 
I! 

Fish Nuwber c' 6 G ? l0 11 12 13 14 15 16 17 1e 19 20 
1 2 3 I+ , / 

- ---- --
Leng t,h in mm . 192.0 ]7_, ~ --:iri . o 17(. n ?J5 .n J 98 . 5 ~37 . o 155 . 0 144.0 91 .5 PB . a 76. 5 94.5 50.5 40.5 
~--- 89 .5 100. 5 157 . 0 174. 0 202.n ---...;...--=: 

__::::=:.:===----- --==-=----. .,,,,.---
':tomach : un+ents 

Nernatod':l Con tre c ae CU'Tl habona 
') l 1 c' 1 3 1 1 1 

l 1 3 _, _, 

Nema tode Fragmen ts 1 1 1 

Crab Eurypanopeus dcpressuc; 
'.::ephlathorax 1 
Che l ireds 1 1 

11:alking Legs 1 2 3 
Teleost Fi:::ihes ( sev . spp.) 

Ii'iPh ~:e ctions 
Fish Scales ~ l l 

Fish ertebrae 3 
~rthropod Sections 

l 

b,m hipod::: ( sev. spp . ) 
5 1 

Q 1>1;1phipod Frabment~ 1 1 
" h:t>l1"1p P;:ileomenetes iru.l""aris 1 

* n ~ 
;'I-

ur:,i.ss ·r ~~-
,, 

➔:- * ➔~ 
-:~ 

,c -'<- i} 

Detritu<J ·~ * 
➔~ -)f-

,, 
~! * ~- -:t * * ~- -!f.. 

Orbanic * '.f- ➔~- ➔< ~ ~- ;,· * 
1'a.tte r 

#,,_ 
➔f- * ,'!- * * 

-::-
-~~- ➔~ * 'f -l' 

--- ~~~ ✓---- -
~::::::::: 

l ntesti m.l :;on+,r.,nts } 

Hematode Sontl'.'RCrJecum l l 36 5 6 3 l 
hcbena 1 4 10 1 4 1 '-+ 3 10 5 3 

Nematod8 Fragmi::nts 4 12 2 2 5 
'rrematode 
T9leost Fishes (sev . spp.) 

Jish '38ct.i..ons 
Fish Scales 9 

l. 10 2 J '--+ 

Fi sh Vertebrae J 
l_L 25 

'fonicates j 

~mphipods (sev . spp . ) 2 
,, 1 

?. 5 ,, 
~m~hi pod ~r agme nts 2 7 ~ -l~ 

Arthropod Sections 
Cr abs Eurypanopeus depressus l 

Cephl::ithorax 3 3 1 2 ') ?C' 17 3 6 1 3 2 1 

Ghelipeds Li 3 1 J lG 12 4 4 13 4 ~ 

1t alking Leg s 1 8 3 j2 16 5 4 19 7 3 1 

Gills 8 24 1 46 1 5 1n '.? 7 

Eyes l 2 4 
,., 5 2 3 9 

Maxilla ') Li. 5 2 
.,) 

l(axilliy.ieds 4 2 4 3 1 

Littorina irr orata 1 l 

'81ir imp I5aleomene t es vulgaris 
, 

Qr2.ss * * 
,._ 

} } -l~ -:~ {<- ); 

* -l!- -l~ 

D~tritus ➔:- * ->_.} -j} * ~ .1- * * -!i" ·~ ~ 
,~ ➔~ -r.- J: .. -:~ -l} * 

O:rgariic ra.tt:,er ➔~ -)~ ➔~- ➔l- -~:- \t" .. ~- -~} '1- * * * * * ·}:- .:,, 
C * 

,_.. 

* i..nrl; c-a tes prefent 
- indicates ab'3ent 
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TABLF IV 

Analysis of th S o . the Fish Collecteda~~ ~ntestinal Contents f e tomach 

~~!:!}nilla=-r____ ugust. 24, 1948. ___ ,.:..3 __ ~4 _.J_ __ 2 __ .. 52,._ _ _i61._ ~ 

r~th in mm. ----=---;::.::::::==-==--===-====---
to ;,ach Contents 
·:f :rw.tode Q._g"'ltrecaecum h b .. t d F =-- a ena 

,p,na o e raements 
ruliS ~nopeus depre 

C,epi:1lathorax - ss!!§. 

Cl--}Plipeds 
'. alkinf: Legs 

':" i 1eost Fishes (sev. spp .) 
F ~sri Sections 
Fish Scales 
Fi_ sh Vertebrae 

~r1,!'!roood Sections 
Ar-phirod s (sev . spp .) 

An1p~ipod Fr agments 
·; hl lrilP ~!il!~ :)!lll garis 
,-,.9.SS -

J..,etri tus 
orr;a.niC "'..1atter 

252,,,£5 

25 
8 

2 

* 
* 

20 
10 

1 

1 

* 
-l( 

* 

42 , 0 

* 
* 

* 

* 
* 

31..Q_ 38 , 5 _2lh0 ====3~7~, }:4::0...,,, 

* * * 

* * * 
* * * 

1 

1 

l 

* -l( 

* 

* * * * * . * ~ndicates * 
indicates pr esent absent 

1 

* 
-l( 

1 

1 

* 
* 



r;,• 
•' lsh N urnoer 

.. nalysis of the S t,0;112cl-J and Int,'!s tinal Contents 
of the Fish Cnllected on September 15, 16, 1948 

J 2 3 

~ in mm. 94. 5 109 . 0 lJJ.O l_'.'.'ll.O 
-- ===-==================-=-===================-=============-=========== 
C' t 
~, JOtnc1ch Content::; 

fJerri.qtode Contrecaecu.'1! halJena 
TTemP~oje Fra~ments 

~ ,, 
vrabs ;..;urypanopeus depressus 

Ce9h_a--:rnor :1x 
ChP.lioeds 
Wa.1..1<:ini.; Le,.,.& 

'T' ·1~ t . 'b _e.-e:os • '.snes (sev. spp.) 
i"ish Sections 
Fish Scales 
F .i.::ih Vertebrae 

Arthroood Sect.ions 
f\.mphio;ds r~ev spp, 

... ' • • I 

Amphipod Fragmen LS 

Shrimp Paleomenetes vulgar.is 
Grass 
Detritus 
Organic Matter 

Intestinal Contents 
Nematode vontrecaecum habena 

Nematode Fra"ments 
Tremc>tode 

0 

Teleost Fishes (sev . spp . ) 
F .ish Sections 
Fish Scales 
Fish Vertebrae 

Tunicates 
~mphipods ( scv. spp.) 

t\.mphipod Fragments 
f\.r thrrrno,j Se ctions 
Crabs EurY})anopet'S depressus 

CephI"athorax 
Cheli pet.ls 
Walking Legs 
Gills 
23res 
,/2.x:iJ.la 
~.

1aic i.llipeC:, 
L.i.ttorina irrorat,. 
Slirimp Paleor:ienetes vulgnr.i.s 
Urass 
Detritus 
Organic Matter 

* l 
2 
4 

14 
? 

5 
6 

1 

* 
➔f 

J_; 

* 

5 
2 

1 
1 

4 
6 

]? 
17 
3 
8 

12 

* 
* 
* 

? 

1 
1 
2 

~ 

2 

* 
* 
~~ 

2 

3 
2 
7 
6 
6 
6 
4 

.. 
* 

1 

4 

* 
~} 

8 

J. 
10 
14 
17 
ll 
6 
6 
4 

* 
* 
* 

-)i-

{f 

~ .indic~~es present 
- indicates abs(•n l, 

-

26 



TABLE VI 

A.nalysis of thP- Stomach and Intesbnal Contents 
of +.he Fish Collected on May 19, 1949 

Fl.sh Number 

Length in mm. 

Stomach Cont.1:mt,s 
Nematode Ccntrecaecwn habena 

Nematode Fragments 
Crabs Eur;n1anopeus depressus 

Cephlathorax 
Chelipeds 
1K al}<:ing Legs 

Teleos t :::Cishes (sev. spp.) 
:;:;'ish .Sect.i.ons 
Fish Scales 
Fish TJertebrae 

\rthrc:r0d Sect.i.ons 
Amp hi pods (sevo Spp.) 

". 'TII1hipod Fragmen Ls 
Shrimp Paleomenetes vulgaris 
Gra:::s 
Detri tus 
Or;;anic Matter 

Intestinal Ccntents 
Nematode Contrecaecum habena 

Nematode Fragments 
Trcm:.itode 
Teleost Fishes ( sev. sppo) 

Fish Sec tions 
Fish Scales 
Fish Vertebrae 

Tunicates 
~'Tlphipods (scv. spp.) 

Amphipod Fr25ments 
Arthropod Sections 
Crabc; Eu:-ypanopeus riepressus 

Cephlathorax 
Chelipeds 
llfnlking Legs 
uills 
Eyes 
Haxi.lla 
Ha.xlllip~d, 

Littorina irrorata 
Shr1.rnp Faleomcnetes ,rulgaris 
Urass 
Detri tu.s 
Organic M,qtter 

1 

236.5 

1 
➔~ 

➔~ 

* 

28 
3 

2 

1 

* 

2 

1 

* 
* 

2 

fi5 .0 

¾ 

l 

* ,j,t 

* 
* 

3 

60o0 

30 
12 

* 
* 

* 

4 

195.5 

l 
1 

* 
* 

2 

l 

➔~ 

-lf. 

2 

* indicates present 
- indicates absent 

5 

157.5 

➔r. 

➔~ 

3 
4 

l 

2 

1 

27 



sh Number 1 2 3 4 

ngth in min o 180. 5 175 .5 136.0 98 .o 

to1nach :::on tents 
~emator:l.e Contr-ecaecum habena 5 3 4 1 

N'3•:iatode Fragments 9 2 1 
:rabs Euryp:mopeus r':?pressus 1 h 

Cephla~horax 4 
ChelipP-ds 1 1 
11,~l!dn6 Legs 5 

Teleost fishes ( sev. spp.) 
Fish cer;~ions 
Fish Seal (.;3 

Fish Vertebrae 
\rthro0od ~__,c+ .1on.:, 
'~m_'.1hipods (sev. spp .) 

Jl.1'!1.phi:;:iod Fragmen ts 
~hri'Tir Pale r,1''3718tes vul<5aris 
:;.rass ➔: 

]'3 t:.ritus {} ~ * {!-

) rz;,:,ni~ Matter -)l- * ~ ~ 

tePtinal Con tents 
lcrna+,ode Con+,recaGCUITl habena 1 c' 1 .., 

N cma Lorl1:; Fra~~ents- --- 1 5 
rrerraf.ode 
reJeost Fishes ( sev . spp.) 

fish Sections 
Fish 2cc1le~ 28 7 
Fi~h 'ifn,rtebra<J 19 6 2l 

'unlcate1o 
'mphipods (sP-v . spp.) 

,~!T'phipods Fragment.:, 
lrt,hrororl Sections -~-
;ra.bs 8: Ul"'J)'.'D.nOy>"'..,_1" depres.sus 

8ephlatfiorax: 2 4 14 
Chelipeds '( 5 ll 
W9.lking Legs 

n 2 e 36 u 

Gillr 6 1n 16 
2 5 :CyP.s 

, .., 
4 V"l.Y.illo ') 6 .,, 

Ma.--<:illipeds ') 2 10 _./ 

,it tor iri~. i~ror~1.tc: 
:hrmp JS a.le ome ne te s vulgaris 
rr "'1Jf: ➔:-

,r- Lritus ➔~ * * -'t-

1rbanic 1,atter -r~ * ·* * 

5 6 

35 o ;3•5 -~ 
----------,!---

2 1-
,.,, 

* 
->,f-

* -?'" 

'l BL' V:;::J 

Analys j_s o:f the Stomach 1:11-i I1ilf, •,inul r)cr1ttnt. 
or t he Fish c 11 o ected cm .., u 1 L , ~ , ;_/+, ' •i '. 

7 ) 
I.., 

---
34~ o .., 

() - ~--- __;.-, ·- ' --·-------:_---

1 

~· .><. 
'< 

1 

-~ \f 

* ""-

I 
--.:::.::~==------ - - --

I ,.,, 
,,. 
,,. 

I ,... 
,,... 
,..... 

..... 
,,, 
,,, 
,,, 

* -?} .>< 

* ..... 
..... 
,..... 
,.,. 

{ .,,, 
.,, 
.,,, 
.,,, 

... 1 1 1 

-!'- _.._ 
-!" 1-

~~ 

* * ~ 

15 

r 196 • .5 ' --- --

1 

~-

* 
--- ----::. 

4 

{ . 
u 

1 
5 , 
.., 

-io\t. 

.-

28 

I 

16 17 18 19 20 '21 2? 23 

155 . 3 135. 5 127.S 1.1. 0 32 . 0 32 . 0 26 . o 169. 

6 1 1 

1 1 
2 
3 

1 

➔} * * .. 
1 

* * ➔} 

-':1-

* 
,~ 

* {' >.f * * ~ 
_,._ 

~~ 

* 
.. ,:,.. * ·~ 

2 3 6 4 1 5 

l 
14 
4 10 

6 5 
-)~ ➔f- ~~ ~~ 

14 7 
10 19 11 
12 28 15 
10 12 11 

8 6 9 
4 12 7 
7 10 3 
4 

l 

* 
~ * * ~ -If -'f- * ,. "' !I 

* * * • * 
"!-

~ indj cat.es prPsent 

- i.ndir,Atcs al,sen t, 



] 

6 

~5h Number 

LonGth in mm. 

Stomach Guntents 
lJematode Contre~aecum habena 

Nematod~ragments 
Crabs Surypanopeus depressus 

Cephlathorax 
Chelipeds 
'falking Legs 

Teleost Fishes (sevo spp - ) 
T<'ish E.:e ctions 
Fish ,CJ ec11es 
Fi8h Vertebrae 

Arthrooo Sections 
Am!)hip~ds ( sey o spp a) 

Amphi:!')od Fragments 
Shrimp Paleomenetes vulgaris 
Grass 
Detritus 
Organic }tatter 

In+,e~tinal Contents 
Pem;,.tode Contrecaecurn habena 

tlemat0c.e Fragil'Jcnts 
Tre'Tl8.tode 
Teleost ~~c~ions (sev. s~r-) 

I'i'>r: Cections 
r-'ish Jc:u.es 
Fish ✓ertebra1:: 

Turiicates 
}.r-:~nipodc ( sev . spp. ) 

Amphipods Fragments 
Arthropod ;'ect.Lons 
Crabs .:.urypanop,~u:=; deµr-eqsus 

_:ephJ ::i.t'1orax 
~hP. 7 i,-.,::Js 
' al 'd~g .Legs 
Gills 
Eyes 
-~axilla 

i,1 mcillipeds 
Llttorina irrorata 
Snrimp Paleomenetes vulb~ris 
Gr1ss 
Detritus 
Organic r.'. J. t,tzr 

l_ 

176.5 

4 
3 

>:.' 

-l'-

9 
J 

1 
15 

() 
\) 

17 
6 
6 
r:' 
..) 

7 

~ .. 
·,, 

TABLE vnr 29 

Analysis of the Sto~ach and ;n}estinal Contents 
of the Fish Cn 11,;,,..+.on r,Tl JI lr .28_ 19 q 

2 3 ~6 7 s () 10 11 12 --- ✓ 

149. o 01 
---·· 

161 _5 131.i. o 161 . 5 ::::::=:::::-:-- • o 7 6 O 90.5 39.0 35.o J4.0 --..::::::~ . 9? . 0 

3 
4 1 

... .. 
1 J. .. .. 

142 
J 41 ') ... .. * * * * 

2 .. 1 .. 
-:~ l!-

* ,~ 
* * * ~ "",:~ 

* * * .~ .. o'!-

* * ~ 
{!-

-~ 
* * * -~~ - -

5 3 
15 l 

2 2 l 2 ... 
... 
... 

Jl.J.5 
.. 

1 1'0 2 _u-., 17 
2S 

... 
1 1 .. 

1 ... 
4 ~~ * * l 
6 

') 4 7 <.. 

l 2 ') 
1. 3 'l 3 ,., 6 5 4 3 ..) 

2 (. lo J 
r' 5 10 12 9 , 
~ 

1. 5 4 2 0 
3 
4 6 7 3 

2 6 4 .. .. 3 2 
1 

... 
.... ... 

,,. ·~ * ~ ~ 

* * 
.,:,. ~!!-

* ;~ * .. * * * -!I- ➔1- * * * ~~ 
-If * 

,.._ 
~~ 

* * 
• indicates present 
_ indicates absAnt 



-TABLE IX 
30 

. of the Stomach and Intestinal Contents 
Ana1Y515F. h Collected on August 10, ll, 1949 . of t he 1s 

6 . 7 8 0 10 11 12 JJ 14 15 16 17 h____L----~ ,, 

18 
Fish Number 1 2 3 ----.:..:.:::'. 

131 o 136. 5 ll?J. o 120. 0 169 .5 177.0 173.0 160. 5 196. 5 224.5 164. o 140.5 84.5 78 . o ~th in mm 0 177.5 1?8 .5 194.5 lJl.~--=--

S+,omach 8ont~nt-.s 1 
1 l 2 N°m,3 tod0 Contre caoc..un habena 
1 1 

1 
Nematode Fraa~en£s l 

2 1 1 Crabs E:.i.rypano;e.is depr,3ssus 
l 1 2 CephTathorax 2 
l ( 8 4 :::rielipeds 
l 11Tolk.i.ng Legs 

20 24 3 
Teleost Fishes (sev . SfJ:) e ) 

5 5 7 1 
Fish Ser:!tions 

2 
* .... 

'i'ish Sc'lles 4 
Fish Vertet!"ac , 

2 

Arthropod ~ectiom, 
Amrhipods ( sev 

O 
spp.) 1 

1 * * -!"· -l'-

~ \:~hipod Fragments 

* * * * {< >~ {< 

,. 
"J- * ➔f ~ 

,.ihr1l'ln n,,1,::.omenotos ··ul-:-aric 
{f _,. 

* ,.,~ -If * * * ➔~ 

... """ . ~ . L ., .. .J b 

-"' -i.~ * 
* ~ 

Grass ,'1-
* ~: .. 

* .if-Detritus ~-- * -~~ 

~ 
Organic ],rv.tter {~ ➔~ -~ ~ --~ ~ --=======-=---- 1 3 ' 1 1 3 '-,-

1 - 4 1 l 
,.. 

1 2 lntoc;+ · l 1 
l 1 

N, lna ~nntents 
3 2 

5 1 
erna.tocte '.:: on tre ~o~ cu.'Tl ho.bena 1 
Nematode Fra ,men Es 1 

1 'Jl b 

1 3 24 ?2 1 l 

. l"PJ112toc:le 
Teleost 2ections spp.) 78 31 10 2 

( sev. 

25 
Fish Sectl0ns 151 ... 
Fi8h :::co.los 3 

11 22 
Fish Vertebrae 1 

3 i ! 

Tunicates 

1 Amphipods (se 
O 

spp.) 

6 7 3 4 
1 3 

Pmphipod Fragments ') 

}4 
'-

9 7 1 '") J 4 10 
'-

1 

~r thropod Sections 
u 4 18 3 a ') 3 l 2 

3 

v'l"c:1b., "' 

') 8 l 
- · -· urypanoueus depres~u~ 4 6 5 ..) 

3 
6 

Cephlathorax· 
5 5 7 c' 4 

3 
..) Chelipeds 

5 1 
5 3 

l 2 4 WR.U:ini:s legs 
3 1 

2 
2 

Gi1Js 
1 h 

l 
1 

Eyes 
1 6 Maxillu 

~ ~ .,,. ➔~ 

>L ➔~ 

ir.., .
1 

* 
,. 

* ->< 

. · ax:1 lipeds 
* * -~ * * ~ * * 

L1 tt · . 
,If- * '1- * 1< ➔'-

~ 0 rina 1rrorata 
* ,. 

~~ ~~} 

~ 
:t 

lt' 

~~ 

' r~leo~~netes ·rolga.ris {!- -!'- )f 
~L 

C:·:rns s ---
* * .. 

indicate~ present 
Detl"it.us ~ 

absent 

,'f- ,, 

- indicates 
Organic 1.!a:.tcr * * 



TA.BL~ X 

Analysis of the S tomach and 1.ntestinal G<lll.tents 
of the Fish Sollected on .July 6, 19Sa 

Fish NumbPr 

Length in mm. 

St0mach C0ntents 
lJematode ·:::0ntrecaer,uM ha½Pn::> 

1Jematodo Fragments 
:::rabs r=ur:rpanopeuR d0.rressus 

CerhI"5thora.--<: 
Chelipeds 
Y:alking tegs 

Teleost Fishes ( sev . sp9.) 
::'ish Sect.i ons 
Fish :· cales 
Fish T,Jertebrae 

11.·rthropod Sectiom; 
Amphipods (,ev. spp.) 

Arnphipod /ragments 
Shrimp Paleomenetes vulgaris 
Gra::;s 
Detritus 
Organic Pat+,er 

Jntes tinal 8ont.e"lt3 
Nem&todJ ::;untrec::i.ecum harcna 

Nern~tode Fragments 
T1'.'EHfl.9.~oue 
Teleost Sections (sev. ~pp.) 

Fish Sections 
fish 0 cnles 
Fish Ti 0 rtebro.e 

1'uni~c' t 0 -:-

/l,';l~hinor,$ ( S"V • 5:'.'':'• 1 
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A.nalysis of the StOU18.<.:h and lntestin:i.l Cont0ntr 
0f thP Fish Collec+.ed on /\ugt~Bt ? , 1950. 
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