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• co~"' l I J' • .J,I • 1 e111 .• ~oc. ZooJ. d, I i·a11ct . 

'1'11e ol)serv·atio11s co11tained i11 the }ll'C ent ]> 1>e1 1 ef e1 cl1iefl. to tl1e 
food of s111all or in1111atu1 e fisl1es, lJut refere11ce to a fe,v ]al'go gudoicls, 
co11gers, a11cl otl1ers are al o i11clt1ded. 1 t n1a)' be CXJ)lnined that clttring 
tl1e past t\vo or tl1ree )rears 111;1 utte11tion l1a , to so111c exte11t, lJee11 
devoted to the i11\'cstigatio11 of tl1e ecto- a11<l ento-1)arnsites of fisl1es, nu<l 
i11 con11cction \vitl1 tl1is it \vas generally fol111d 11eccssar)' Ll1at a11 exan1ina­
tion sl1ould be n1ade of tl1e stomacl1s as \veil as of tl1e otl1er }Jarts of l he 
fisl1es \vhicl1 11acl 1Jee11 11anded O\Ter to 111e for tl1at })lll'J)OSc, a11d 
frec1tle11tly 'vhile a search \vas being i11a<le for Entozoa se1Jarate notes of 
tl1e food obaerved in the stomacl1s \Vere also taker1. l 11 this 'vay, as \\'ell 
as by the examination of fishes set apart for the special i)urposes of tl1is 
paper, a co11siderable i1u1nber of 11otes on the foo<l of fisl1es 11ave l)ec11 
collected. 

The i1umber of fisl1es dealt \Vitl1 i11 this paper rea.cl1e to co1usidcral1ly 
over t,,~o thot1sand, and includes represe11tatives of fifty-c:ix srJecies and 
tl1irty-seven genera.• Their names are as follo\v. 

The names of the fishes 'vhose food is described in the f ollQ\ving 
})ages:-

Pbastes noroegicus (~\.sca11.). 
Cottus ::;co1·1Jiu~, Lin. 
T1· igla pini, Blocl1. 

,, luce1·1ia, Lin. 
,, gut1larrlus, Lin. 

Ayo1ius catapliractlts, Li11. 
Lo1Jliius }Jiscato1·i11.s, Lin. 
1'racliinit::> cipera, Cu v. 
'coniber scouibrzt-~, L i11. 

Ca1·an.1· tracliuru~, Lin. 
Gobizts 11ii1iutus, Gmel. 
Cctlliotiy11tits lyra, Li11. 

,, 11zaculatus (Bo11a1)art). 
Uyl·lo1;fe1·us lit OljJZt.', Lin. 
~11zarrliic1icts l UJ.JUS, Li11. 
Ph.oli,; gu121iellu.~, Li11. 
111 acru,tus lrP.r i .... , Lo,,•e. 
E1zcllelyo11u;:5 ( Zoa!'crs) viri11aJ'u.-., L. 
Lu11t1Je1tu:i 1 a1111.11·et~ro1'11t i;; (,, ... al b.). 
A tlie1·ina 111·e.~&ytel', Ct1 \T. 

Jlfugil r·lzelo, Cuv. 
Ga . .::f e, osft:u~ aculeatus, Liu. 
(;.rtsf,·wa ·"J.1ina.cl1ia (Li11.). 
Gar.,l?.tS calla1·iu~;:, Lin. 

,, tPgl~finiu, Lin. 
:' lu~cus, Lin. 
,, es111arkii, Nilsson. 
,, • 'l11e1·laiigus, Lin. 

'l'hc X Ol'\Yay lla<ldock. 
'I'h C: I • e .:>ea • co1'I>1on. 
Tl1e I-led (~ur11ar<l. 
The , · a1)1Jhirine Gurnard. 
Tl1e Grey Gur11ard. 
The Pogge. 
'l~l1e Angler-f1sl1. 
The Lesser "\V eaver. 
The ~Iackerel. 
The Horse-1nackerel. 
'fhe peckled Go by. 
The Common Dragouet. 
rrhe I potte<l Dragonet. 
The Lumpsucker. 
The Cat-fisl1. 
The Butter-fisl1. 

Tl1e Viviparous Blen11.)·. 
'l,be 'harp-tailed Lumpeuus. 
Tl1e • and Smelt. 
The Gre.)· ~f ullet. 
The Three-spined , tickle back. 
The Fifteen-s1)ined Stickleback. 
The Cod-fish. 
The Haddock. 
The 'Vhiting Potlt or Brassic. 
The ~ .. orwa)" P out. 
The \\1b~ ting. 

"""Besides the fi,hes dealt "\Vith here, a large nun1ber of other;, '''ere examined, but have 
been excluded becau:::e their stomachs "'ere either en1ptj· or contained matter that could 
not be identified. 
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G(tc/11~ r1re1zs, Lin. 
,, 1Jo!lctr•l2i11:.:, Lin . 

1llol11rt n1olra, Li11. 
0110:~ JllUSf(>/(t, Li11. 
.11 "' mor 1 yte.~ 1 anreol atu .... , Le ~ 1 a tl ,-age. 
!Jre;Jano;J.-.:Pffcl j)lrttfe!'\~oirT(~ (I1"abr.). 
]Je; 1irl orlt o J 11 !Jz1s 1rli~ft' (\'T al b.). 
f:J/ rt lo JJh r l_JS I ate!' nrt (\Val b.). 
l'lr lttotirr·te~ /Jlrtfri:·~srt, Li11 . 

. , JJ1irror:PjJlictl1l-', l)ono-
va11. 

, I i111anrlct, L111. 
,, tl<SU!'\, Lin. 

"i...:.otert r1tlgct1is, Quensel. 
.rlrr;r11zlina ~1)hyrre1za, Li11. 
Gl111Jert hclre1zr;us, Lin. 

, , .-.:1J1'(tftu~, Li11. 
,, rtlosrt , Li11. 
,, /infa, Ct1v. 

11 Uf/lli!la culr1ciri~, Ct1v. 
( 'uJlf/f> J ll l rjeJ' (J~iSSO). 
,'\ y11r;11(tfl1 u.-.: ar·z1~ (Li11. ). 
\.,.eroyJ!1i' <t·r1uureu~ (Li11. ). 
llctia /J(tfi;), I.Ji11. 

,, .full 012 ic(lr, Lin. 
,, r·lcci-ct!rt, Ro11cl. 
~ , J'(tcliafct, Do110,·a11. 
,, r·irr·1tlc1,1·i~, Cot1cb. 

/Ja1n ;zct coJ·ri1tbicct, C11 v. 

'l,he aithe or Coal-fi~h. 
Tl1e P ollack 01 Lythe. 
Tl1e Ling. 
rrl1e Five-bearded Reckling . 
'I'l1e Greater Sand Eel. 
Tl1e Long Rol1gh Dab. 
Tl1c Sail-:F'lt1l{e or 'Vl1ifi~ 
Tl1c Scald-fiRl1. 
'f l1e Plaice . 
'l'l1e Le1non ~ 1 ole. 

'Cl1e 1ommo11 I ab. 
'fl1c Flou11der. 
rI' l1e Blac1c ~ ole . 
T11e Hebridean Sn1elt .. 
rl'l1e Iic1ring. 
The ~ [)rat. 
'I'he Allis Sl1ad. 
'rh e 1',~rn.i t had. 
'l,l1e Con11non Eel. 
The Co11ger. 
rrl1e Great Pi1)e-fish. 
'l'he ~ 'traig·l1t-11o~ecl P11)e 11sl1. 
Tl1e rej"" kate . • 
'rl1e 1 hagreen or Ft1ller's-ra)\ 
rI'he Tl1or11baclr-ra;T. 
'£J1e ~"tarry-ray·. 
~l'l1e 1ncly-ray. 
'l'l1e Porbee.gle Sl1arl~. 
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\Vl1en the food i)rese11t in the sto111achs of fishes has bee11 sub.]ec,tecl for 
a ti111e to tl1e strong sol vent action of tl1e gastric fll1icl it is ofte11 tliffi­
c;u] t, if i1ot in11)ossible, especially i11 the case of annelicls ancl otl1er soft­
bocl iecl a11in1als, to detern1i i1e ,,~i tl1 anythi11g · 1ilre precisio11 tl1e s1)ecies or 
e' re11 the gc1111s to ,v}1ich t.he orga11is111s belo11g. Son1eti111es tl1e foocl i11ajr 
co11sist partly or wholl}r of s1uall fishes, ancl if t}1e digest1' e i)roces es have 
not bce11 t oo long at \Yotl{ it inay be 1)0~ ible, b)- a11 exami11atio11 of \vhat 
re111ai11s of the bon:; .. sl~eleton or of tl1e ear-stone~, if a113r be available, to 
ascertai11 'rith some degree of certai11tj' ''·hetl1er tl1e foocl obse1 ved co11sists 
of fl at or rou11d fishes, a11ll i11 certai11 ca-:,es it may e'\"'en be 1>ossible fro111 
a11 exa111i11ation of tl1e ear-sto11es to arrive at a more definite l\110,vledge of 
t l1e k:i i1cl of fisl1 \vl1icl1 }1acl bee11 a1)1)ropriated as a11 a1 ticle of f oocl. !11 

tl1c \\711iti11g, for exa111ple, the ear-stones are of sl1ch a cl1aracteri~tic form 
t 11a t t lie observer lllU)' tli'5tingt11sl1 by these alo11e the kind of f1sh tl1e 
re111ai11s belo11g to. Tl1 c ear-sto11es of the \7\Thiti11g are i1arro\v n11Ll 
elongn,te(l, at 011e e11(l tl1e:y taper gradt1ally to a shar1) 1)oint, bt1t t11e 
O})l)Ositc end is son1e,vhat obliqt1ely rol111clecl; they a1e also sligl1tljr Ctll'\'ed 
la terall)1

, so tl1at " ' l1c11 lJlacecl on tlll.Y' })Ian e ~t1rfacc t.bey do 11ot lie flat. 
Tl1e J'Ot111g Pollack has ear-sto11es sl1ape(l some'''hat lil\:e tho::,e of tl1c 
\\7 l1iti11g, l>t1t the)· are not so elon0a~ed, i1or do t11e narro'v enc.ls ta1)er so 
n1t1cl1. Tl1c e.1r stone:s of tl1e Haclclocl~ clo riot taper so inucl1 at the 
11arro\v encl a~ <lo tl1o~e of tl1e \\7 l1iting, a11cl t11ey are also pro1)ortio11ally 
bortor. tot1 ter: a11cl 11101 e cre11t1la te(l ; tl1o::ie of the •od are of a 

111n si ve t rt1ct11re, and are broacll)· stt b-C)' li11drical in sl1a1)e, a11d 11a \'e t l1e 

n1nrgius a11d co11ca v·e surface ust1allJ" i11ore or ]P .... s strongl)" rugo::;e, 
'vl1ile 011 tl1e con,·ex siJe tl1e st1rface is s111ootl1 or nearl;· so. The ear­
~ to11es of large Pollacl~, .._""aitbe, and I~i11g are al o of a n1as~ive structure, 
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a11d Olll6\\)1at r e111l l tl10 0 tl1 ~ lll 1111 ' n ·v ,n It tl11t tlm 
ra )1e1 mo1e I 11 ated. tl1 'd 11 t 11 ' the 111 t 011 fer 
tion on lie e 1e t1 1 1 the one 'e u1 face cot 1 u a d l t 1 l u t so 
di ti11ctl ' a 111 tl10 e of 110 1 d 

1 n tl1 so-calle fla fi 11 , 1 u1 h t 1 lu1 , \\ 1tcl1 ol nll otl1 r , 
tl1 ar. to11es are tl unll. r f:la , 111oderatel} t l1in, ntl 11101 >I lu J out1d tl 
111 11a1 • 'II1 a1 t 11 ' f tl1 '' 1 cli ol 1' t I 11 
ar i1ea11~? c1rcu) l in ou l111e a11d l1a' tl1 u1 facf 11 I• 1, 1 u c 

tho of tl1c l laice, l'l< l1u1 et 11/ait rt, ate biondl~ ol loug, )1 11 1un 1 

surface i ~ 11Jll tl~ ir1 errt1la1, ,111d ou dg is 11101 e C\ n 1 1 Olt11dccl t 11i11 
t11e 0Ll1er; the ear- to11 of a 1laice2 i11cl1es lo11g '' 1e 12 n11111n1et1 Ion 1 

lJ)l 7 l)l'Oad. 
111ere i 0111eti111e a cons1dcra\Jl d1fi'e1 nc • 111 tl1e }Jl 01)01 L1011 ii tHzo of 

tl1e ear- tones of differe11 fisl1es; tl10. e, for examt>le, of a J..1\1n11> t1cke1 ] ,, ~ 
i11cl1e lo11g 111easu1·ed abot1t 12 lJ)' 1 :! 111n1., l1e)' ''ere 11earl)' r u11d, lJut 
l1a l a s111all tootl1-like i>roce s at 011e e11d ; t110 c of u J.J 111011, olo 12 i11 ·11 1 

in le11gtl1 \Vere s11l)-r)1on11)oid i11 l1a11e, a11d 111ea ured 3! )))' 2 111111., ,v)11lo 
tl10. e of a Long l ough Dab I 0 inches i11 1 11gtl1, '''l1icl1 \Vere su 1)-t otu nclatc, 
111easu red 6 by 4 2 11101. 1: lie ear-stones of the 1 I alte OJ>JJCar to IJe co111 
i)arati veJ.r large; tl1ose of n s1)eci111e11 of 111oderate size, but tlle xact 
le11gtl1 of \\'hich I a111 unable to give, 111easured 24 n1n1. in 1cngtl1 lJ)' 
9 n1111. at tl1e ])roadest i)art, in forn1 tl1ey a1 e l)roadl,)1 dagge1 sl1a1>cd, one 
eclae is 11earl)' e\1e11 and ge11tl)1 cur\1ed, but tl1e 01>1)osite 111argin is nl111ost 
i)ecti11ate. ... a fisl1 27 i11cl1cs in lengtl1 ]1ad ear sto11es l)J ond at 011c 

e11d a11d l'oi11tecl at tl1e otl1er, and n1ea \Jtrecl 4 111111. b)l' alJout 2~ 111111. ~1t 
t11e broad e11d. Tl1e ear-sto11es of so111e of tl1e s111alle1 fisl1es, sucl1 as tJ1 
'Vor111 Pi i)e-fis11, require the aid of a ha11d-le11s to see the1n J l'OJ)erl). 

The sl1ells of the s1naller S})ecies of ~lollusca are so1netin1cs fail'l)1 l'et­
f ect, a11d 'vl1e11 tl1at is tl1e ea .. e it is 11ot difficult to disti11guisl1 t11e 11101 e 
com111on forn1s, l)ut i11ollusca11 shells, even if 11ot s1nasl1ed bj' t11e teet11 of 
tl1e fish, oon beco111e corrodecl lJ)r the ga tric fi uid, ai1d sl1ould t11e 
scul1>ture be, as it ofte11 is, a s1>ecific cl1aracteristic, tl1eir identificatio11 is 
i11ade difficult a11cl freque11tlj1 uncertai11. 

The C1·ustacea are on the ''l'bole i110Ie ea ily dete1·111i11ed t11a11 1uost of 
tl1e otl1er grou1)s ; t11e test of tl1e s1naller f orn1s is us11ally 111oderate1y 
tougl1 a11d fiexil)le, so tl1at tlie)T freque11tl)' occur i11 the stomachs of fishes 
inore or less entire, and even 'vhen t11ere ai·e onl~r fragme11ts available tlie 
ge11us, if i1ot the species, to 'vl1icl1 t11e ar1imal tl1ey are part of lJelongs, 
n1a)· be made out. I11 inanj' of the s1)ecies of the Am1>hif)Oda, for 
exam1)le, tl1ere are certain ap1)endages so cl1aracteristic l1at it is possil11e 
ll)r a11 exa1niua ion of tl1ese to inde11tif;y ''rith a fair arrnount of ce1 tain y the 
species \Vhich they belong to ; an i11 1>roof of tl1is, refe1 ence ma)1 he 
made to tl1e follo,ving fro111 a111ong other species. The fi1st and second 
gnathopod of A m1Jlzilochw' ma12UllertS are characteristic of that sr,ecies ; 
the seco11d gnatho1lods of, tenotlioe 11larina and ~1 eto1Ja pollexiana are also 
well-marked a1)pe11dages. By the structure of the seventh pereiopods, 
together ''1ith the form of the third epimeral plates of the metasome, 
...,e\1eral species of ,,,.4111J_Jeli,ca, such as .A. b1·P.vicorni ·, A. 11wc1·or~1lialct, a11d 
A. ns.~imili-:, may be sati~factoril~T determined. The males of the th1·ee 
British si)ecies of Olieirocrates, of P1·otoniP,dP.ia .f(1)3riata, and othe1s maj1 l-;e 
distinc,ruished by the form and armature of the econd gnathopods, and I 
have frequentl)T detected the i)resence of Dmicliia potrecta and faloata l:>j" 
the second gnathopods alone. 

'fhe most of the Aunelida ap1lear to be readily acted upon by the 
gastric fluid, for if they are even £or a comparatively sho1t time in a 
tis:1 1s stomach the only evidence we have of their presence is a quantit.y of 
mucus mixed up with which are fa:cicles of bristles. and IJerhaps some of 



... 

' 

489 

the i11tert1al muscular structt1re; A1Jl2ru1lita, Arenicolct, ai1d a few others 
do not, 110"1ever, a1)pear to be so readily acted ll po11 as some others. 

rl1 l1e tarfish remains observed i11 the stomachs of fisl1es are usually 
very frag1ne11tary; they consist of the dislrs anu pieces of the arms, wl1ile 
sometimes IJlates and spines are the only evidence tl1at Starfishes have 
bee11 taken by tLe fisl1. 

An interesti11g fact, brought out by the exan1inatio11 of the fisl1es i11e11-
tio11ed in the seqt1el, is that Sagitta a11d the tad1Jole-like Ascid1a11, 
Oili·opleztrct, so1netimes forn1 a considerable portion of the food of ccrtai11 
kinds of fishes ; and it is also sho,vn t11at the s111aller Crelen terata, 
P leurobracliic" and others, are at times 111oderately abt1t1cla11t i11 the 
stornachs of tl1e commo11 Lumpsucker. 

Before i)ussi11g on to describe the food observed in the sto1nachs of tl1e 
fishes belo11gir1g to each of t l1e particular species i11e11tioned in the list, I 
'vould re111ark, altl1ough it is hardly i1ecessary to do so, that to o btai11 a 
fairly accurate lc11owledge of the food of t11e s111aller a11cl im1natt1re fisl1es 
\vl1ich feed largely on the n1inute CrL1stacea requires ca1eful and patie11t 
resrarch- it is work \vhich cannot be done i11 a hurr;)r. It freqt1e11tly 
hap1Je11s that i11int1te organisms are so covered 'vitl1 n1ucus tl1at they i11ust 
be cleaned ere the,y can be identified, and sometirnes tl1ey ca11 011ly be 
ide11tified by <lissectio11. 

'l'he food of the ,~ariot1s l\:inds of tlshes 'vill be described in the order 
i11 'vhich their i1a111es are gi·ven iu the list. The i11east1remcnts are in 
ce11tin1etres ( cni.) unless otl1er\vise stated. 

't/Jctsf,~~ norreyt,'2l-; ( .~sca11. ) . 

..... ri11e s1>ec1n1ens 'vere exami11ed, t11eir llleasure1ne11ts beiug-·ulle at 10 
cm., one at 11 c1n., 011e at 12]- cn1., one at 12 ~ cm., one at 14: cn1., 
tllree at 20 cm., and one at. 34 cn1. They \Vere c:tptl1red to the east of 
Fn.ir Island, October l 6th, 1900. 1'he sto1uacl1 of one '\Vas empty, or 
contai11ed i11atter so much digested as to be alt11ost indistinguishable, 
'vhile t he fooLl containec.l i11 tl1e others .co11sisted entirely of Cru~tacea, 
chiefly P a1irlalzts 11lo1ztayzii and C1·an!;on (1) cill1nct1i1ii. The Cran!;ori 
ren1ai11s \vere too disi11tegrated to tJe sati')factorily ide11tified. 

I11 tl1e stomacl1s of seve11 si)ccime11s, all from the Bay of r igg, near 
1\.berdee11, tl1e food observed consisted altogether of Crustacea., <l 11u 
i11clt1ded larval Decapods, t11e fragn1e11ts of a Hern1it Crab (Eu1Ja!;uru,), 
J:><J1·cellallPa luJlfJicol'rllS, l <lutliea balfiGa, the C)·11ris stage of Bc!lanus sp., 
a11d some f ragme11 ts 'v l1icl1 col1ld not be ~atisfactoril;y assig11eu to a11y 
i)arLicular ge11u~ or s1Jecies. Van Beueden states tl1at lie has observed a 
young Gurnard, 1'ritj/(t uurnclJ'tlll·", i11 tl1e stomach of (Yoftlt>; scu1:piu~, bt1t 
otl1er\\1ise tl1e food recorded by hin1 co11Bistecl e11tirrly of Crustaceans, a11 ll 
sucl1 as usually freq11ent sl1allo'v inshore 'vater. 'l'l1e size c,f tl1e fisl1 
rang eel from abot1t four to seve11 i11ches (10 to 18 c1n. ). 

RED Gul{~ARD. 1'r1yla 11i1ii, Blocl1, a.ncl 

".ap1>1111lINE Gu R~ ARD. '11r t yl <t l ucer rzct, L. 

One s1)ecin1e11 of the for1ner measuring about 24! c1n. i11 lengtl1, and 
;,,.o of tl1e latter meast1ring 32~ cm. and 34 c111. respecti,~ely, \Vere 
exa111i11eu. In tl1e ston1acl1 of tl1e first, t'Yo small Pu1·tuJiu~ sp. 'verc 
ob~el'\'~d, \Yl1ile tl1e only food observed ir1 the storuachs of tl1e otl1er t\vo 
co11sisteu of frag111ents of P u1 lttnu · (?) ltv/--(tf ll-.. The Rell (iuroard \Ya~ 
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captureLl in 'inclair Bay, Caitl1ness-sh1re, and the ~ ap1)l1iri11e Gt1rnards in 
the 1\[ora)' Firth, J t111e 29th, 1901. 

GREY GunN Al{D. 1'1·iglct. !1u1·narcZ11,,;3, L. 

Of the se·venty-nine Gl'ey Gurnards exa111ined, five of t11e111, 'vl1ich 
\Vere fron1 An11a11 ( ol\vay), collected in 1\Iay, 1900, and r11cas11ring al)ot1t 
14 ~- to 15 i cm., 11a<l their stomachs filled alr11ost e11tirely "Titl1 tl1e f rag-
1nents of Crustacea-CJ'a1ir1011 uulr1ct1·ts being tl1e n1ost coJ111non. ~ fo n1e 
specin1ens of 1Iysidre and of (/aln1zu:-; .fi1i1na1·cliir·11~ '"ere obser\'ed, a11<l 
also a single specimen of lrf onocul O(l es taJ'inctf "·"· 

In the ston1achs of ten speci1nens from tl1e Clyde, collected on October 
4th, 1901, and which measuredfron11 --ii to 19~ cm., C'ranr1on was again 
the r)revailing kind of food observed ; the s1)ecies observed was Orctnr1on 
allJJ1a1z1ii, and it occurred in eight ot1t of the ten ston1acbs exan1ined. 
Pa1irlalit;; 111onfr,gui was observed in t''ro stomachs, t li i stoniy.')is ornafu-" 
i11 one, and Halinieclo1i }Jarvinzanu;:\ (an Amphipocl species) i11 two. A 
s1nall round fish \Vas observed in 011e of the stomachs, and was the only 
organism other tha11 Crustacea o btai11ed. 

In t'''enty-fot1r stomachs of Gurnards fro111 the il1oray Firtl1, seve11 of 
'vhich were examined in J l1ne, 1900, and the otl1er8 in J L1ne of the 
i)rese11t :year (1901 ), 0 1'at1go1i formed a sn1aller proportio11 of the food 
observed tha11 in tl1ose just referred to, especially in tl1e specimens 
examined this year. The stomachs examinecl last year were not in very 
good preservation, a11d only one coutained foocl that could be ide11tified, 
and 'vhicl1 co11sisted of the remains of Oranr;on sp. ; the examination of 
further specin1ens belongi11g to tl1is sample was therefore discontinued. 
In the stor11achs of tl1ose examined tl1is year &mall Decapods were found 
i11 four (1\ 'ilt·a erlulis i11 one a11d Crctn;1ort sp. in three); El'ythro1Js Plegc1;n.~ 
occurred in 011e, /.,J

1rh istonl .lJSis sp. in 011e, a11d Pseudotu1na r·eJ ca1·ia in 
011e ; several ..i:\..mphipods 'vere also observed, but 110 Copepods or other 
minute forms. 011e stomach co11tained onlv the ren1ains of J-\nnelids, 

" \vhile sin1ilar remains, along with those of Crt1staceans, were fot1nd i11 
an otl1e1. Tl1ese nioray Firth Gurnards ranged from about 10} to 30 
c111. i11 le11gtl1, and it 'vas i11 the stomachs of the sn1aller specimens­
from 1 O~ to 20 cn1.- that tl1e 1nost of the Crustacea11 species were 
obtai11ed; tl1e food in tl1e sto111acl1s of the larger specin1er1s ''Tas for the 
111ost part indi ~i11gt1ishable. 

Se1.re11 specin1e11s collected i11 .i\.l)erdeen Bay 011 J u11e 1 Otl1, 1901, a11d 
fot1rteen captured off Colliesio11 011 J t1ly 5th, l1ad all, 'ritl1out a si11gle 
exception, bee11 living to a greater or le~s extent 011 cliisto1nysis ·"Jlil'itu~ 
(Norn1.) ; some other thi11gs, i11clt1dit1g a small C11·a11gon, a fe,v yot111g 
Prtnd(t/ us, a fe,v A1111)l1ipods, tl1e ear-stones of a sn1all fiat-fish, and the 
re1na.ins of otl1er small fishes and fragme11ts of A11nelids, were also 
noticed, bt1t the '" 1clzistoniy.·is spirif u:-; appeared to be the favo11rite food of 
tl1ese fishes at this tin1?. 'fl1e e t\YO sa1u1)les of Trigla f/Ztl'narllus 
ra11ged from 11 c111. to 20 c111. iii le11gtb. It i11ay also be stated that, 
besides tl1e fot1rtee11 s1>ecin1e11s fro111 Collieston specially noticed here, a 
co11siclerable l1u111l1er of others fro111 tl1e same locality were examined, 
tl1ot1gl1 perl1aps not so cc.tref u lly, a11d all \Vere foun<.l to l1ave been feeding 
largely or1 tl1e sa111e ki11<.l of chizopod. This Schizopod, which is some­
times abu11dant off the 1\. bcrdeensl1ire coast, is almo;:-t trans11arent ; there 
is a fa111t tinge of red on parts of its body, and its 6J"es are intensely 
black, so tl1at to one looking into the 'vater frorn above the creature 
'vould be invisible 'vere it not for its pron1iner1t a11d inte11sely black eyes. 

Nineteen specimens of Gurnards f ro111 the Firth of Fortl1, captured in 
April aucl I\Iaiy, 1901, \Vere also examinecl; those capt11red in A1lril 

• 

• 
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ranged 10 length fr m 19 cm. t 35 m , a11d \V re n t 111 'ery g od 
}Jr ervat110 \Vhen examined, but it was f und tl1at, with the exceptio11 
of two, the contents of wl10 e tomachs were too i1npcrfect for identifi­
cation, they ha'l Lee11 living entirely on Orang Jn alln a z zi. Tl10 e 
captured in lay seven in 11umber-\vere smaller tha11 the otl1ers, and 
though \V1tl1 these 01 a1 go1z still formed a considerable part of tlleir food, 
there \Vere otl1e1 tl1i11g that appeared to be even more higl1ly reli bed, 
e pec1ally by tl1e sn1aller (}u1 nards; tJ10 species '' hich, next to C1·any1J1 , 
appeared tu be 1110 t in demand 'va the akeleton-l1ke Ampl1ipocl lJul t ·It a 
fa/,•(tf<t ; the fool in two of tl1e sto111achs exan1ined consistecl very lar6ely 
of tl1i lh1tli«lt1a, bott1 males a11d fetuales be111g obtained ; everal other 
epccicH of 1\m1Jl1ipo{ls were observed, sucl1 a8 Am1Jltilo ·lizt , A 1> :J.Jlti/rJ ·Ito· l ", 
l'ctrct1111l11f/i111, 111 l' !1 rt, p, 1f1J11 I ict, but tl1e e \\ete all 111ore or less 
rar . 

co111111u11 Uu111art.l, f t1lly u c111. in lc11titl1, f rorn 1 mith I~llnk, col 
lccte<l in ove111 l,er, 1!)01, had in it.8 stomacl1 tl1e heads aud other }Jart8 
of te11 };, ylltr11 I yar1 , be ides a number of other fragn1ent ; probably 
111 tl1is case the b autif ul eyes of tl1e E1 ytli1·011 had pro\'ed their 
<le tr11ction 

fl1e f ollo\v111g 18 a full 11 t <>f tl1e 1>ecie of Crustacea, etc., olJ erved 111 
tl1e stomachs of '1'1 igl yur11tt 1Ylus referred to in tl1e 1>recedi11ti 
nots 
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THE PoGGE. Agonus cctta1Jli1·acfus, L. 

Eigl1ty Pogges ha \·e bee11 examinecl for tl1is pa1)e1-, and '"it 11 tl1e 
exce1)tiu11 of eleven they are all from I\n11at1, ~ ol 'v~t)' l~irll1. .B.,i f ty of 
those from An11an were collected at tl1e end of ... l\.1Jril autl the begi1111i11g of 
~fay, 1900, and fifteen in Septe111ber; ten ~·ere from the b,irtl1 of ]?ortl1, 
and \vere collected on l\:fay 13tl1, 1901, while tl1e otl1ers 'vere part of a 
$ample of fish sent fron1 the 'lyde in tl1e beginning of October last. Tl1e 
food in the sto111achs ex<trnined co11sisted altnost entirel;r of (Jrl1stacea, a11tl 
included re1Jrese11tati ves of the 111ct,·1·ura ( Ctanr1ori rul11ari~, j tl n. ), t 11e 
Schizopoda ( J.>rcll' tzu.-. .tf r.1·uosu;-;), the · to1na1Joda ( LctnlJJl'UJJ~ ./'cc..:ricclct ), tl> e 
Iso1)ocla ( ] r/oflleCt, li11ea J'i.-:.), t11e At11phi1)oda ( l:a"' 1nctru · lur'Uf.fct, Olteiro­
crctf ux i11ter111Prlii1s, C'oro11liium f/J'o.~s1j_Jl';::, D ul/,•lticl, etc.), tl1e Copepoda 
( L o1zg l.JJP(l ia, Ecti nosoJ11a ), the O::;tracotla ( ]Ja1·acl o.1·o;:;fo111ct cct1 ·ictll i l e ), a11d 
t l1e Cirri pedia ( B ctl ctnzls s1J., cypris stage). 'tar fish remains occurred i11 
011e or two of tl1e stomacl1s, and Annelid remains in one. Nearly all tl1e 
Pogges ta]{en i11 April a11d ~lay 'vere infested with 'vl1at looked like 
encysted 'vor111s; they occurred in the walls of the body cavit)", some· 
ti1nes on one side 011ly, but n1ore frequently on both sides, ancl in some 
cases they were lJresent in ]arge nt1mbers. The s1)ecimens of Ar1011,ux 
examined ranged in length from 6-fu cm. to 12~ cm ., but it was only in 
the smaller specime11s n1easuring from 6-fo c111. to s 1:~0 c111. tha.t tl1e 
Copepocla, Ostracoda, and larval Balani 'vere observed, \vl1ile OranfJ01t, 
Prai1,nu~, and others of the ''higher Crustacea" 'vere 011ly found in t11e 
stomachs of the larger specimens. · 

'l'l1e follo,ving is a list of the species of UL·ustacea fot1nd in tl1e ~to1uacl1 
of the Pogges :-

C1tt:S'l'.ACE A .. 

c,.allyu1t eulyu l'i:s (L iu.). 
PrcttlH us fi e.cHusHs (0. F. l\'.liiller). 
p J'Cl ll H H s sp. 
La1n11ru1>sfasc:icctcc, G. 0. Sars. 
Iclotlieci lineal'is (P e1111a11t). 
B cc th YJJOl'eict s1>. 
i.lletupa sp. 
P uHtucl'ate::; cclfct otct1 ·i1ltt::; ( ·1)e11cc Bate). 
P ccr((t!JlH::; su:ani11icrcla111i (l\I. Ecl\rarcls). 
Gct1n111arHs loctt::;ta (Li11.). 
Olir>iJ'ocl'afe::; i1tferniecl iHs, G. <). ~ 'ar~. 
(

1uro1Jhi u111 [/l'O.~:s1J.1es (Li11.). 
Ditl ich,1cc 1>urJ'ectct, ~I)CllCC Bate. 
D11l ichict falcata . 

• 
P 1·of o pccl a tee. 
Lu1tyi11r•rlicc co /'vllcttCl, Ulat1s. 
I~c i i 1ivs<11na nielct niceJJS, B oecl\:. 
P circulo.(.osto1na ra riabile (Baircl) . 
B<cluJtlls (cy1Jris stage). 

OTHER 'l'HI~GS. 

• \1111elid re111ai11s. 
..tarti~l1 re111ai11s. 

'rl1c i11ost of tl1c tisl1 
cat1gl1t 011 ... .\.1>ril 
:30tl1, lHOO, '''ere 
i11festc<l 111orc or 

less ,,·itl1 i>arasitic 
\YUl'lllS, ,,~}1ic}1 \\'Cl'C 

CllC) steel 011 t lie 
\\'all:s of tl1e l>u<l)· 
caYit)·, su111eti111cs 
011 l>utl1 ~icle:::>. 

Reveral s111all Loph iu . ..; ca1)tured off Aberdee11 ~11 Se1)ten1 ber, 1900, "a11d 
rneasurin cr f101n 19 to abot1t 30 c111., '"ere examined, hut tl1e only food 
observeu 

0
co11sisted of the re111ains of small fisl1-both flat fisl1 and round 

fish. J>rofcssor ~I'I11tosl1 has fot111d a (foffu.'{ lJ.uba!i.~ about a foot in 



.. 

.. 
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length in t11e stomacl1 of a L o1Jhi1ts, wl1ile the stomach of the Ctotf1ts itself 
'vas distended by t'vo Carcinu~ ?JZ(enas. '~ 

LESSER VVEA VER. T1·ar·lii'nus vi1Jera, Ct1v. 

Of t11e forty-tl1ree specimens of Trctrl1 inu.-; l'i]Jera examined, thirty-four 
'';rere sent fron1 .t\.11nan (Sol\vay), ancl nine '"ere taken off Colliestor1, 
Abercleenshire. Tl1e specimens fron1 Annan were for the most i)art 
collected in April, :filay, and J t1ne, 1900, but seven of tl1em were captl1red 
early in January of the present year. In the stomachs of t11ose collected 
in .i\.pril, 1900, very little food was observed, ancl only fot1r Ol1t of the 
f ot1rteen exan1i11ed co11tained matter t11at could be identified ; this con­
sisted chiefly of the remains of P l'aitnit."' 1'nern1is, Ga1r1,1;1aru::; 7ocit8.fa, some 
ren1ains of A11nelitls and of two or three small :fishes (Cll1peoids). The 
specimens of Trctr·h i1ius in this sample meast1red from 8 to 11 i cn1. In 
the ston1achs of te11 specimens examined in :l\Iay the contents consist ed 
chiefly of Scliisto1>zy~is sp. ; an Isopod-Euryrlice aclzatct- was also found 
i11 one, and in anotl1er the re1nains of a small Clt1peoid. Tl1e specimens 
tal{en i11 Septe1nber a11cl J a11 uary co11tained notl1ing that could be 
clistinguished. 

The 11ine specimens from Collieston collected on July 5th, 1900, had 
apparently been feeding largelj' on Schizopods, all of '\vhich appeared to 
br long to the one species, Sclii.-;tomysi~ .'9_Ji1'it1t.~ ). t11e only other food 
observed consistecl of the remains of a small :fisl1, probably a your1g 
Clupeoid or Sand-ee1. 'lhese Collieston specime11s ra11ged from 11 cm. to 
13 ~ cn1. i11 lengtl1. A considerable nu1nber of these specimens \Vere 
examined besides the i1ine specially referred to here, but they all appeared 
to have been feeding on the same species of Scl1izopod. 

1'he follo,ving is a tabulated list of the orga11isms observed :-

0RGANIS~IS F OUND IN THE STOl\fACHS OF L ESSER \\TEA "VERS • 

CRUSTACEA. 

P raH H/l.ls ii1erm1·s (R atl1l{e ). 
1 cliistom ys1's sp. 
Sch1'.stomysis spirit1ts, N or111an. 
Erztr!tdice achata (Slahber). 
Ga ni1;iar1ts loc1tsta (Lin.). 
Copepods(gen.etsp.?) 

~I A CKEREIJ, 

• 

OTHER THI :!"GS. 

. i11nll fisl1es? ( Clupe-
1 oi(1s or anc1-eels ). 

I • 

Tl1e stomachs of over thirty 11ackerel from tl1e Clyde, examined in 
J t1ne, 1899, were found to be all in ore or less filled with Co1"'epods, the 
1)revailing form being Cala121ls .finn1ct1·r·liir·1t;~; Euphausidre (1\..,. ycf ipl1ane.~ 
and Rlzorla, or Boreopl1a11sia) '"'ere also observed in several, but the 
specimens '''ere scarcely perfect enough for identification. 

Another three dozen :Th1ackere1, chiefly from Barra, Ot1ter Hebrides, 
,vere also examined, and the food of tl1ese, as in the case of the Loch Fyne 
specimens, '''as found to consist largely of Copepods, but tl1ere was a 
greater variety of species; besides Calan11s :/i1111larcllicus, 'vhich was well 
represented, the following other forms were.also observed :-Pseurlocctlctn11~ 

* l\licros. J ourn., vol. Y 

• 

• 
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elo1igal1£s, Te111ora 7 on,yicorr1,i~, Cent ro1;ar1e::> t !JJJicu...;, and Met r ic l ia sp. 
Fragments of Schizopods were noticed in some of the sto1nachs, bt1t were 
too much broken for certain identification. No remains of fisl1 \Vere 
observed in these stomachs from tl1e West Coast, but in t11e stomachs of 
a few specimens captured off Aberdeen the remains of s111all fish, probably 
young Clupeoids or Sand-eels, \Vera observed, in addition to tl1e usual 
pelagic Oopepous. A quantity of ~Iackerel stomacl1s \Vere sent to me 
some years ago fro1n Storno,,1ay, an<l the food in these \vas found to co11-
sist almost exclt1si,·ely of young fishes. They appearecl to be for t11e 111ost 
part the fry of herrings or sprats, bt1L in some cases they consisted of the 
young of their 0\\7 n lri11d ; so extensively do they at times feed on small 
or young fish that Yarrel, referring to the food of the l\Iackerel, remarks : 
-''Their principal food is i)robably the fry of other fi shes." ~: Professor 
P. -J. van Beneclen, who devoted considerable atte11tion to the subject of 
fish food, had evidently a some,vhat different experience> for he states that 
the food -0f tl1e ~Iackerel consisted of Cefocliil11s se1Jtent rional iH 
( (~) Calc"nits :fin11icr,1·cliic11's), and adds :-'' Ce poisson est tres-vorace, mais 
son estomac est ge11eralement vide." t 

Tl1e following is a tabulated list of the organisms obser,red i11 the 
ston1achs exami11ecl :-

0RGANIS~rs 0BSF~RVED IN THE ~ TO~IACHS OF 1\!ACICEREJJ. 

CRUSTACEA. 

.L\ 1 ycti1;ha1ie;; sp. 
Rhoda s1). 
Calanits fi1inia1chicii.<; (Gunner). 
P seitdocalanits elongat11 s, Boeclr. 
Oen,tro1Jages t yp1'cits, Kroyer. 
Teniora lo11gicorriis (0. F. l\'.I\1ller). 
Copepods (gen.etsp.~ 

OTHER Tm~as . 

Fish re111ai11s (Herring 
or . prats). 

IIonsr j\[ ACT\ EREI~. Ca ran.1· trar·h1tr11., (L.). 

A specimen of Oa1·a11.r f racliiirus, 18 cm, i11 length, capturecl in Aber­
deen I3ay, July 30tb, 1901, had its stomacl1 fillecl \vith Copepods, and, so 
far as coulcl be 1nade ol1t, they all belo11ged to the one species-Te111ora 
longicorni:~. This fact is not without interest, as it seem<> to st1ggest that 
the Caran."C had either fallen in with a shoal of Te111ora and had thus no 
cl1oice bt1t to feed upon them, or, being able to discriminate betwee11 011e 
kir1d and another, it chose this partict1lar form in 11reference to other~. 

A considern.ble nl1111ber of Specl"led Gobies have been exa1nined, bt1t 
t11ose s1)ecially referred to here number fifty-one, and include samples 
from A i1nan ( ol \vay ), the Firtl1 of Forth, and tl1e Iorny Firth. In tl1e 
ston1acl1s of a sa1111)le of fot1rteen Speckled Gobies sent fro111 An11a11 in 
iia:y, 1900, the foocl consisted largely of Copepods, all of \Yl1icl1 belo11ged 
to the gent1s J,;u1·ytemora, tl10 species "~l1icJ1 '''as not satisfactorily 
made ot1t a1)peared to be J1J11 ,·.11tcniora relo.f'. 'l'hese Copepods \Vere 
fairly nUlllerOllS lll some of t}1e sto1nac}1s e. ·an1i11ed. nf ysidre \Yere 

/] 1 iii, /1 ft'i, /it'..<:, \'Ol. i., p. ) IQ. 
I / .. 1 s /'tJis:on. tlf'!s ('ole ,{,• 1:,,/9ir7ut, p. 13G. • 
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observed in four stomachs, La11i1Jrops .t·aseiata \vas fot1ncl i11 one aitd 
Batliyporeia sp. in four, while Gamn1a1·i1,s (?) locztsta, tl1e only other 
Amphipod identified, occurred in 011e. Only Crustaceans or Crustacean 
re1nains were observed. Tl1e fishes in this sample measured from 4J to 
7 i centi1netres ii1 length. In tl1e stoinacl1s of t\VO specime11s forming 
part of a sample sent from 1\.nnan in July, 1900, the food consisted 
entirely of l\Iysidre and Coropliium gros~iJ_Jes, while i11 a sam1)le collected 
on Noveml)er 28tb, 1900, only t\vo ot1t of five contained matter that 
cot1ld be eve11 don btft1lly recognised, a11cl it consisted of t11e remains of 
(7) An1phipods in the one and of CJ'ctnr1on sp. i11 the other ; these Gobies 
ranged from 7 ~ to 811

0 centimetres. T\velve specin1ens \Yere sent from 
Anna11 in J a1111ary, 1901, but the stomachs of seven of them \Vere em1)ty 
or co11tai11ed n1atter tbat coulcl not be iclentified; while the food observed 
i11 the othet five consisted entirely of fragments of Ampbipods, the ge11us 
and s1)ecies of which could not be made ot1t. 

Tl1e stomachs of the 1\Ioray Firth speci1nens, collected in June, 1900. 
co1itained numerot1s Ampl1ipods a11d the remains of ~Iysidre. Tlte t\\'O 

Amphipods identified ''1ere Bctfliy1Joreic1J sp. and CoJ'OJ)lzium g?·ossi1;es. 
The sto1nacbs of fifteen s11ecimens sent from the Firth of Forth 

\Vere those of fishes collected at Station III. on Jt1ly 13t11, 1901. 
Tl1e co11stitt1ents of the food in these stomachs ex11ibited rather 
more variety than that of t11ose previously referred to. Cope­
pods, consisting chiefly of Lo1zgi1Jedia coronata, occurred in eight of 
tl1ese stomachs; Amphipods, comprising J.11etopa, H cti]Jinict, and Duliclzi<1J, 
'Yere present in fot1r and Annelids in three; Crustaceans representing the 
c.Yl)ris stage of Bctlanus were also obser,Ted in two of these sto1nachs, bt1t 
Ecl1inoder1n or fish remains \Ve1e not obtained in any of them. 

Tl1e follo,ving Table contains a complete list of tl1e various organisms 
ol)served in the stomachs rxaminecl :-

SPECI~IEXS FouND 1 ~ 8TOJlACHS OF Ciobius minutzls . 

CRUSTACEA. 

Crctngori c;p. (jt1n.) 
i\'Iysidre. 
Lanipro1Jsfasc1'afa, G. () .. ·ars. 
Bath 'IJJJ01·eia sp. 
Har1J i>i1·cl s1). 
1\Ietopa sp. 
(/-a 11l maru s (?) locHsfct (Li11. ). 

(
101·01Jhiu ni grossipes (Lin.). 

JJ ul ichia f(tlcata . 
... \.1npl1ipod r e1nains (ge11. et sp. I) 
E ·itF!ftemorct ( ?) velox (LilljelJorg). 
Lo1tgi11edia coror1,atcc, Claus. 

• 

Jon,esiella SJJi1iitlosc1, (Brady ancl Robertso11). 
B((lcc H H.s ( cypris stage). 

-- ---

OTHER THINGS. 

Annelicls. 

--- --

(JQ)J!tION DRAGONE11. G1ctllionynz1lS lyrct, L. 

Over fifty specin1ens of common Dragonets capturecl off Aberdee11 in 
J t1ly, 1900, were exan1ined, a11d ft1lly sixty i)er cent. of tl1ese \Vere n1ales. 
Only the stomachs of eleven of these specimens contained matter t11at 
could be identified, which consisted almost e11tirel)y of }.fysidre ; Le1tcotl1 oe 
sp. 'vas the only other orga11is111 observed. 

• 
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The to111achs of fi\1e s1>eci1ne11 fro111 the n[ortt)' 1 irtl1 co11taine(l n 
variety of orga11i ms corn prising ~{oil t1scn, .,rl1stncen, 1\ n11el1cl nncl ~ tar­
fisl1 remai11s. The stomacl1 of 011e SJleci n1e11 121% c111. i11 lengtil1 co11-
tai11ed t11c re111ai11 of t\YO 1l 11apag11.1·u · hy12<l1i2<'11z1zi n11cl a11 .1:l 1111Jel1·.·cct SJ>.; 
011e 13; cm. i11 le11gtJ1 co11tained fragn1e11ts of la1nellibra11cl1 sl1ells 
( Tell1'?1a S[). ), }'Ot111g Ora11 go11 S})· heirocrc1tc,· ?

012te1·n1ecliiu:, J;J1·il'h illo1zi1ts 
s1)., IJ011gizJeclici co1·01zctlct u11d tl1e remai11s of 1\.u11~licls a11cl llrittle • tar­
flsl1es; \vl1ile tl1e otl1er-- containccl t11e ren1ni11s of la111ellibranch . 11 lls and 
.11 ozz1eli;;:.ca s1). 

~ eve11tee11 speci1ue11s fro111 tl1e l)rcle collectecl Oil Octol)cr ·1 t h, 1no1, 
had all 'vithol1t exce1)tio11 })een feeding 111oro or less 011 . n1nll 1 llusca, 
cl1iefijr la1nelli bra11cli. ; irt1staceans \rere al o ,,•ell i ei)r se11 tPd, t l1cir 
re1nai11s lJeing fonr1cl in fot1rtee11 of tl1e sto111acl1s exa111ined ; fragn1c11ts of 
brittle tarfishes "'ere not t1nco1n n1or1, a11cl 011e sto111acl1 co11tainecl frag-
1nents of a yot1ng .11111phirlotu.'-: sp. T11e sl1ell-fisl1 i11clt1<lecl a ..:\ r1li<'Cl 

c1/rlkt1 and a fragment of a J '111·rifPllct (eacl1 \Yitl1 a small IIer1ni t ral> 
enclosed), a J-01111g Pecte11 ra1111:-\, )'Oung A. ·olr n, 111 on! (lC7tf.rt z,;< lent cttc,, a11cl 
)rou11g A.

1 

11·1ra ra 1·ur;osa. The length of these GlJ de })l'agonets ranged 
fro111 13-fa to 19 centimetres. There \vas no appreciable clitference i11 the 
food observed i11 t l1e sn1aller specimens fro111 that contnine(l i11 tl1e 
stomachs of tl1e larger. 

Tl1e nan1es of the various organisms ol). erved i11 t11e sto111acl1s of tl1ese 
Dragonet~ are criven i11 tl1e 1'al)le annexed. 

'R l ST \.CEA. 

Po,.t1tnHs '11'· (~111all). 
• 1HOj)Ufjll1 1£,-; h 1111rl 111l< 11111' (Tl101111). ). 
~ ' r11all l1er1111t~ c~1). ?) 
01'<< nyon SIJ. (!-;lllc\ll). 
Decapocl 1·e1nains (s11tnll). 
l\f)TSidce. 
J[a111in ia I). 
A nipeliscc1 s1>. 
A 11ipPl i ·cc< SJJ i111JJP.S, Bbeck. 
Leucothoe.· s1>. 
Ohe?°"roc,.cttes i11tP.r;nP.di1<s, G. 0 "a1s. 
l1,'r1'chthonfus . p. 
Longi11P-dic1 coronc~ta la.us. 

TJIE1{ 11IIINGS. 

1Yrltica ulde1·i. 
Tu 1·ri fe.ll (1 ( f rag111e11 ts ) . 
]Jecteri, ra1'1Hs (sn1all). 
Aio·ntct.cufct IJillP.H tata. 
1'ellina s1J. 
Sole.ii SI'· (s1nnll). 

I ,. 'ct.1~i<'ctva 1'1l{JOSCt. 

.A11neli<ls. 

. 't:1rfisl1 re111ai11s. 
A 011)h,iflot us, S J). 

(fragn1ents of test). 
Lrtge11c." sy>. 

, POTTED J)RAGONET. "rlllinn111nits 111ar.11lat11R (Bonap. ). 

The number of Spotted Dragonets examined was twenty-eigl1t ; t11ey 
incl llded t''ro from Annan (Sol way Firth), collected on .April 30th, 1900 ; 
six collected alJout fifty miles to the eastward of Fair Island on Octo lJer 
l 9th, 1900 ; and twe11 t:y from tl1e Clyde, collected ou Octo lJer 4 th, 1901. 

The two specimens from Anna11 mea--1u·ed 101
9
0 cm. and 12t cn1. 

respecti \-ely ; in one of tl1ese stomachs there ''"as 11othi11g that could be 
identified, ancl the onl5r thir1g observed in the otl1er was a single specimen 
of A ea rfia sp. 

The stomachs of all t11e six specimens from the eastward of Fair 
lslancl contained matter that could lJe identified. Dia~tyli " sp. ''Tas 
obser,red in 011e a11d Asfacilla sp. in two stou1achs; Amr)hipods com­
prising A.:·cillo<.; ton1a ouPsu 111, Ha rpinia sp., li1etopella 1zasuta, ( ia11l'fi1al'OJJ i;> 
sp., and Dul'icl11'a s1). were observed in five, opepoda were obser,Ted in 
one, and Ostrncoda in t\YO. The remains of Annelids \Vere ol)ser\Ted in 



l 

' 

• 

o,f t lie Fisliery Bort1·rl fo1· /{cotl ancl. 497 

four stomacl1s, and the remains of Starfishes (A1nplii1i1'a sp.) in one. 
One or two specimens of Forami.nifera were also obtained in three of 
these stomachs. The length of the fish in this sample raned from 9 to 
12 centimetres. 

The lengtl1s of the twe11ty specimens from the Clyde ranged from 9t to 
11! cm., and it was evident from the contents of their stomachs that 
sn1all niollusca, Crustacea, and brittle Starfishes bad been specially sought 
after for food. Small niollusca, us11ally more or less fragmentary, 'vere 
fot111(l iu nineteen of these stomac11s examinecl ; 1llontarz£fa bidentata was 
of frequent occt1rre11ce, and was the only ~Iolluscan species satisfactorily 
ide11tified. The rare Isopod Artfz1,1·ella (lilafctta was obtained i11 one of 
these stomachs-one specimen was fairly complete and there were frag­
ments of other two. Amphipoda, which 'vere not very common, were 
observed in five stomachs. No Oopepods 'vere observed, b11t Ostracoda­
chiefly BytliocyfliPre fuJ'girla-,vere f Oltnd in eight. Fragments of 
Echinoderms (chiefly brittle Starfishes) were fot1nd in all tl1e stomacl1s 
except t\vo, and the remains of Annelids in sixteen-these Annelid 
remai11s were sometimes distingt1ishable only by the bristles which were 
left after the soft parts had been more or less dissol vecl by the gastric 
tlt1id. 1\.. few Foraminifera, s11cl1 as JJiiliolina si1ni1i1lluoi and Rotalia 
uecr·ari, \VCl'e noticed itl one Or t\VO of the stomachs. 

It may be remarked that most of the organisms which, judg~ng from 
the samples of fish examined, constitute the chief part of the food of 
8potted Drago11ets, are such as have their habitat upon or near the bottom 
of the \Vater, and this wot1ld inclicate that the habitat of the fisl1 is also 
11sually near the bottom. 

In the follo\ving Table will be founcl a list of the organisms observed 
in tr1e various stomachs examined :-

I.1IST OF SPECIES FOUND IN THE 8T01tIACHS OF SPOTTED DRAGONETS. 

CRUSTACEA. 

Eupagurits sp. (remains). 
D1'astylis sp. 
Artacilla sp. 
.c1rcturella dilatatcl, G. 0. Sars (011e nearly \vhole 

and fragn1ents of other two). 
.Ascidostorna obes'l.tm (Spence Bate). 
Harpinia neglecta, G. 0. Sars. 
Ho,rpiriia sp. 
AniJJelisca sp. 
JJietopa sp. 
JJ{etopella nas1tta (Boeck). 
Gamtnaropsis sp. (jun.) 
Dulich1·a sp. 
Oythere antiqitata, Baird. 
Oytheridea JJapillosa, Bosquet. 
Bythocylhere turgidci, G. 0. Sars. 
Cytlie1·opteron latissi ni1tm (Norman). 
1llc(cliaeri1ia ten1tissi1na (N or1na11). 
Asterope ?narice (Baird). 
Acartia sp. 
Longipedia coro1iata, Claus. 

OTHER THINGS. 

Natica sp. 
S1nall Pecten. 

1 S1nall Tellina sp. 
JJiontacitta bidentata 
Soleri sp. (jun.) 
Ren1ains of Terebella 

sp. 
Remains of Annelids. 
Remains of Starfishes 
A1npliidot1<s sp. (frag-

ments). 
JJ.:Iiliolina simi1tul1cni. 
Rotalia beccari. 

LU?tfPSUCKER. Oyclopter1ts lit112pus, L. 
Considerably over three ht1ndred specimens of Lumpsuckers were 

examined during the past two years, but the stomacl1s of a large propor-
2 H 



98 

tion of then1 ""'ere either en11ltj1 or filled \Vitl1 n '''a Cl')' fluid of al1ot1t t]1e 
sa1ne SJ>ecific gra,ritJr as ordinarJr sen ~vater. The fact that tl1e Lon1ncl1s 
of these fishes are fou11d so freqt1ent1)T co11tai11i11g 1no1 e or less f tl1is 
watery fluid, a11d ha,1ing some ilnes 111ixed u1> ''ritl1 it a co111111i11t1t cl ot1d 
'vl1itish-coloured 1natter, 11as gi"·en ri e o curious co11jectt11 es 011c rning 
tl1e food supply of tl1ese fishes. .-J. ' 1a11 13enede11 i11 l11s '''orlr 011 

A 12i'n2al Pa1rasites J e1narkG tl1at '' l~isl1er111 11 affir111, 011d tl1e exatni11a tio11 
of the ani1nal's ston1acl1 co11firn1s tl1eir assertio11, tl1a t11e yclo11t 1 u 
li111ipus feeds on nothing bt1 t tl1c excreta of o J1er fis]1es.' I t is J rolJa l>l) 
for tl1is reason tba t 11e calls tl1e I.Ju m !lSuckers '' croto1 )1agous fisl1 s.'' t 
Occasionall)T I l1n,Te fou11d tl1e sto1nacl1s of I..u n11)suck e1 s '"ell fil lecl '"itl1 
s111al l celenterates, sucl1 as Pleurobracll 1ia or 13etoe, 311(1 ])Cr]1a1>s t11e 
occurre11ce of the con1n1i11uted lJodies of s11cl1 organisn1s lllU)', })nrtly a 
least, account for tl1is opinion. 

The Lum1>suckers referrecl to l1ere \Vere all, '"itl1 tl1e exce1)tion of 
t\vo small s1)ecin1ens fron1 Annan, captured in tl1e J,,ay of ..t: igg, 11ear 
Aberdeen, in the nets of tl1e salmo11 fisl1ers. I t '''oulcl ap1)ear tl1at tl1e 
Lumpsuckers co1r.e i11to tl1e 13ay to s1)a\\1n, a11d t11e s1)eci1ncns ca1>turcd i11 

tl1e sal111on-nets, and '"l1ich I examinecl, '"ere tl1 erefore for tl1e n1ost l'art 
adult for1ns. 'l'he lengtl1 of the t\VO s1nal l speciinens se11t frorn Ai1na11 
(Sol way Firtl1 ), and '" hich 'vere collectecl 011 A Il l il 30tl1, 1 900, 
meas11red 11 ·2 a11d 4·5 centimetres resi)ectively ; tl1e 011ly food found i11 the 
ston1acl1s of these specimens consistecl entirely of ren1uins of Ga1121natu~ 
loc1i,stct. The Lun1psuckers from tl1e Bay of "T igg, ,v}1icl1 nu1nberet1 011e 

l1undred and forty-four, \Yere all, \vitl1 tl1e exce1)tion of eleven, collected 
duri11g the prese11t 3·ear (1901). 'fhe eleven referrecl to were ca1)turccl 
bet,veen the l 6tl1 and 18th of ~fa)T, 1900, and are i11clude<l 11ere }Jeca11sc 
tl1e stomachs of a fe,v of tl1en1 co11tained a co11sidora l)le num lJer of Cope­
I)Oda, chiefly 1'emota lonr1ico1·nis, '"hilst alnong otl1er things olJserve<l 
were C1ent1·01Jages l1a112atus, Ga111112atitS locitsla, and l doil1ec.t bctltica. I 11 

the stomachs of five specimens collected in tl1e sal1non-nets in I ebruar~1 t10 

solid food 'vas found nor aD)'thing tl1at could be ide11tified; lJ11t i11 t11e 
stomachs and intestines of fo11r of the specin1ens a consideralJle qttantit)' 
of watery fluid '''as observed; 3roung cestoid parasites 'vere frequent, 
especially in their intestines, but the fish 'vere a1)r)are11tl.)' jn a l1ealtJ1y 
condition. Forty Lumpsttckers 'vere exacnined during 1\Iarcl1; tl1e 
ston1achs of se,·en, taken on the 9th of the month, 'vere all n1ore or less 
fille(l witl1 '1,.ater~y flt1id, notl1ing that could be identified l)ei11g 11oticec1. 
The stomachs of two captured on the l 3th contained a quantity of matter 
closely resembling J>Zeurobracl1ia or some ~imilar Ccelenterate, but V.'ftS 

not sufficient!)' perfect for identification. Fi,1e ca1)turcd bet,v·een tl1e 
14th and 15th had their stomachs more or less full of fluid. On the 19th 
thirteen specimens, comprising te11 males and three females, were captured ; 
and in the stomachs of four of the males ''ere found the remains of 
Amphipods and Isopods, the following sr)ecies bei11g distinguished, ·viz. :­
Hy1;eria galba, Oallio11iu.~ lceoiusr·ulus, (;a11i11iarv.s locusta, and Idut}1f'a 
enza1·gi'nata; the contents of the other stomachs consisted onl;' of a little 
semi-fluid matter. Seven specimens were captured bet,veen the 2 lst and 
22nd, but only in the stomachs of two was there anJ'thing that could be 
identified. One of these contained the remains of Pandalus rflontagui, 
and the other the remains of Ga11t'/1latus locusta; the other stomachs con­
tained the usual watery fluid. Of the five specimens (·arJtured on the 
27tb, two contained watery fluid, t'vo \Vere em1>t~r and gr~atly distended 
'vith air, while i11 one the remains of a chretopod Annelid and a S}Jeciruen 
of Hyperia galbct were observed . 

.... .. 411imal Parasit~, The International • cientific. eries, vol. xx., p. i9 (18i1J). 
t Les Poisson.s d~ Cotes de B,.l91'q11t. 
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Forty-five Lumpsuckers were examined in April. In the stomach of 
one captured on the llth a single Amphipod (An1cithillct sp.,jun.) was 
observed. In tl1e stomach of one captured on the 13th one Pctndalus 
montagui, a nun1ber of Calanus finnzctrcliicz1.~, arid one or two Hyperids 
(gen. et s1). 1), were obtained as well as tl1e remains of Annelides, and a 
considerable qt1antity of 'vhitish semi-fluid matter, consisting partly at 
least of Ocelenterata. 111 the stomach of a male Lu111pst1cker captured on 
the l 6th t11e following organisms were i1oticed- fragments of se\reral 
Pandalus nionfagzl.i, one young A1?2atliillci (sp. 1), a few specimens of 
'l.'('111orri lonr1irornis, and the remains of several Annelids ; in the stomacl1 
of anotl1er capture<l at tbe same time there 'vas a qt1antity of matter con­
sisti11g a1)parcntly of small Crelenterates. In the stomacl1 of a specimen 
cn.ptured on the 18th I obtained A11icttliillct lior1zc1,1·i and the remains of 
some Annelids, wl1ile fragments of Pc1.ndctlus 1izontctgiti \Vere obtained in 
tl1e stomacl1s of two collected on the 29th. Small Ccelenterates occurrecl 
i11 tl1c stomacl1s of t'vo of the five Lllmpsllckers collected on the 30tl1 of 
1\pril; the Ccelenterntes 'vere numerous in one of the stomachs referred 
to along with tl1e re111ains of Annelids, bt1t only a fe,v Crolcnterates 'vere 
obser\red in the otl1er. 

Thirly-tl1ree Lumpsuckers 'vere captt1rell in ~fay. Seven s1)eci-
n1ens \Vere collected on ~fay lst, b11t only t'\10 of them contained 
food, '''hich consisted of n co11siderable quantity of small Crelenterates ; 
a11d in t11e stomach of a11othcr collected on the 2nd, fragments of 
a llloderately large ldoflle((, (1) uctltir·r1; \Yere observed ; Temorct longi­
cor11 is, tl1e remai11s of at least f Otlr 1\ nnelids, an cl a few larval 
l~<tl(11zi (cy1)ris stage) were also obtained. Five Lllmpsuckers 
''·ere capt11red 011 llfay 3r<l, H.tld the stomach of one of them ''ras well 
fil1ecl with \vhat lookecl like s111all Urelenterates, a11d rnixed up witl1 
t.l1en1 \Vere a n11n1 ber of Te111orcr, lo1l!Jicot11is, apparently onl}" rece11t.ly 
s'vallo"Ted, 011e or t\VO Oalct?1u.· .fiu1Jl(trcl1icus, larval l~ctlani ( cyi)ris 
stage), an(l the re111ains of one or t,,.o An11elids. On the £11s of tl1is 
s1)eci111e11 several s111all tutnolll'S \Vere observed, 'vhich, ''·hen opened, "Tere 
f 01111cl to co11tain numerot1s but extremely ruint1te livi11g Psorosphmrre; 
some \\'ere of a globt1lar form and filled \\1 ith granular matter, but the 
greater nt1n1ber 'vere pear-sha1)ecl and furnis11e<l 'vith t''l'o flagella at tl1e 
un.rro\v end. 1'he gall-blad(lers of son1e of these fishes were also i11f ested 
'''itl1 larval Oestoi(ls, and si111ilar orga11is111s ~vere of frequent oecllrrence in 
tl1e intesti11es. 011e l<lotl1ect 1Jelctgzc(t and a number of Tl11101·((; lo1lgicor~1is 
\Vere 111ixed up an1011gst a quantity of 'v hitisb se111i-fluicl matter in the 
sto111ach of one of four Lt1n1psucl-\.ers collectecl on tl1e 9th, and numerous 
s1)ecin1e11s of 1"e11101·rl, t11ixed tlp 'vith similar whiti~h matter, occt1rred in 
tl1e ston1acl1 of anotl1er; both of tl1ese stomacl1s were those of i11ale fishes. 
'l'e11 1.1tt1111)sucl~ers ''ere ea })ture(l bet\veen the l 3tb and l 6th of tl1e mon tl1, 
a11ll tl1e stomncl1s of tl1ree or fot1r of them contained small Crelenterates 
a11d re111aitlti of 1\.11nelid " Tr>:11101·ct lon,!7ir.;or1 1 i.· and larval Bctlarzi' were · 
nlso freq11e11t. even l,t1mpsucl\:ers were captured in the montl1 of Jt1ne 
and tl1ree ir1 J t1ly, bt1t after t11e l 8th of the latter montl1 no more "rere 
obtai11ecl, and tl1e)1' nppear to ha\Ye loft the Bay abot1t that tin1e. Tl1e 
sto111aol1s of t\YO of those obtained in ·J t1ne contai11ecl sniall Coole11terates 
011d 7."m11ot(Ci lo11gicor1tt~, an cl one of tl1o"e ea r>tured in J t1ly \\1as also 
fillecl '"ith Cfele11terates co11sisti11g for the 111ost i)art of Pleu1·0-
b1·ctchict. It ma)' be of i11terest to i1ote the fact t11at the stomachs 
oontai11i11g foo(l \vl1icl1 could be n1ost easilj' identifiecl 'vere llsually 
those of r11nle fi~l1es; the great n1ajorit)1 of the stomacl1s of female 
fisl1es exnmi11ed '"e1e either emptv or co11tai11ed a thin fluid differino­
little, if at all, fro1n sea 'vater. .. The apparent absence of food i~ 
tl1e inajorit)T of a(lt1lt Lt1mpsuckers bas been taken s1)ecial notice of 
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by Professor van Beneden, who remarks that ''On trouve rare1nent 
des traces de pature dans les poissons adults,''*· 'vhile the only food 
observed by him that could be identified consisted of small l\Iysiclre arid 
C'rrtngo12, a11d these occurred i1ot in t11e stomachs of adults but of 
) 10t1ng specimens measuri11g from I to 3! centimetres in lengtl1.t 
. Tl1e following is a list of s1)ecies obtained i11 the sto111achs of the 
Lumpsuckers examineLl :-

LIST OF ~ PECIES F ouND IN STo~rACH8 OF Lul\IPSUCKERS. 

CRUST.A.CEA. 

Pa11clalus nio11tagui·, L eacl1 (re111ains). 
I dotliea eniarui1iafa (Fa1)r. ). 

, , pelagica, L eacl1. 
H yperia g(llbci (l\1ont. ). 
l"alliopi11s lceviitscHl11s (Kri>yer). 
A1nath1'lla, Jio1nar1· (Fabr.) 
(.J.amnia1 Hs loclt~ta (Lin11e). 
Calarl,tls fin11iarch1'cits (G111111cr). 
Teniorct longicorn1's (0. F. Miiller). 
Balan,1ls (cypris stage). 

()TIIER THI~<:s. 

A.11nelicl remai11s. 
S111all Crelenterates. 
Beroe, etc. 
P leu robrachia. 

CAT OR vVoLF-FISH. A na1"rl1i'cl1us l?.1.]JUS, L. 

Only one or t'vo stomacl1s of Cat-fisl1es 11ave been examined; they were 
collected in the l\Ioray Firth, ancl the food observed consisted chiefly of 
lamellibranch shells ( r!at<li?.lJ1t ecliinatunz, etc.) in a very fragmentary 
condition and of Cr11stacea. Tl1e only Crt1stacean that col1ltl be 
identified \Vas A telecyclzts se1Jtenzdentaf?.L.~, and onl.}T the cla \VS of this 
\Ye re a vailnble for id en tifica tio11. 

DUTTER-FISH. Plzolis gzt1znell?.ts, L. 

Tl1e ston1achs of fourtee11 specime11s of Plzoli.-.: gztnnellu:->, sent from 
Annan (Sol way Firtl1) il1 April and l\Iay, 1900, were examined, but tl1e 
food tl1ey contained, besides being sn1all in quantity, 'vns not in very good 
i)reservation. Three of the ston1achs contai11ecl l\fussel fry; eleven 
co11tainetl sn1all or young Crustacea, comprisi11g yot111g I dotliea, Ga1nn1al'us 
loczt:-{fa (and perl1a1)s one or t""o other Amphipods), and Ostracods 
belongir1g to the t\vo species Cytlzere i·iricl is and Cytlzeritra ;;i111 il is. 
Four contai11ed specime11s of marine Acarides, \V bile i11 another a f e\v 
insect larvre 'vere obser\red. These Ar1nan Eutter-fisl1es ranged from 7 ~ 

. to 15 ce11timetres in le11gth, but thot1gh there was a considerable 
difference in size bet\vee11 the smallest and largest, there was 110 

appreciable difference in the nature of tl1eir food. • 
The stomacl1s of seven s1)eci1nens fron1 the l\Ioray Firth, \' 1l1ich ''yere 

collected on l\fay l 8tl1, 1901, a11d measured from 10 to 16 centimetres 
i11 le11gtl1, co11taineu vety little food, a11d so far as it could be identified 
it cor1sisted aln1ost e11tirel}· of s111ull Crt1stacea11s (Amphipods cl1iefly), 
111 the stomach of one of the smaller fisl1es seve1al insect larvre "yere 
observecl. 

Tl1e foocl observecl in tl1e ston1acl1s of i1i11c Bt1tter-fisl1es collected i11 
the li'irLh of li'orl 11 011 l\Iay 13 tb, 1901, con1 })tised a 111t1ch greater 

'It /,,(..., l'uis,"uns <les (}vf ~cl fl t l!Jiyuc, p. &l. 
I· Ur. cit., p. 
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variety of organisms than 'vas observecl in the otl1er t''ro sam1)les. Tl1e 
food of this sample of fishes, like that of the other t1tvo, consistecl almost 
e11 tirely of Crt1stacean~, and included such forms as Panrlalus 1JlOritar; 11 i 
(jun. ), Pr1,nrlctlinct ureviro.-.:fJ'i~, ~Iysidre, Eritlltlio1zilt·'> rlP_fo1'1ili..:, Dulieliia 
Jl01'J'Prf ct, ancl the cypris stage of Balanits s1). The remai11s of a yot1 11g 
fisl1 \Vere also observed i11 one of tl1e stomachs fro1n the Forth. 011e of 
the more interesting tr1ings observed 'vas Pliry.~·zt~ aurlo11tinali.~, female 
a11d male ; r)robably this parasite had been adhering to the Panrlalu." or 
Prf nrlalina \vhen swallowed J:;y the fish and had after,vards becon1e 
detached. · 

The follo,ving is a tabt1latecl list of tl1e variot1s species obtained i11 the 
sto1nachs of tl1e Butter-fisl1es exa1nined :--

SPECIES IN 
1
T01IACHS OF BUTTER-FISH. 

CRlSTACEA. 

Pan<l<1lu-> ~nontct'}ll i, L e<tcl1. 
Pan(l<tl i 1tr< bre i1irost ri~ (Rathke). 
~I,y::sicl<c (ge11. et ~p. ?) 
ldot.he(i s1>. 
Pllr!/Xlls rcbclu1ni1ircli.') (Kruyer). 
1lfeto11a s1>. 
Pct1'<t1n1Jhiflioc· uioriocHspis, G. 0. Sais. 
Glt 1111Ha1 u,-; S}J. 

Jlfe{if<l (?) uu/H'\c'\ltf(l (l\fo11t.). 
Pliotis te.1iuicornis, G. 0. ~ ars. 
l'oclvcerc>J>i is e ~cal'ata ( iJ>C11ce Bate). 
Erichtho>ti us clejo> ntis, 1\1. Ed \Varcls. 

,, ltitnle1i ( .. 1 pc11ce Bate). 
Dulicliia JJOr1e,·tci, 81Jencc Bate . 

• , falcafa, S1Jence Bate. 
Ptolella 1>hclS11la (l\io11t. ). 
GutherHra si1Hilis, G. 0. 1 ars. 
Lir·ho1Hulq1t:> liirsutipes, T. Scott. 
l~cclct.1i lls ( cypri::; stage). 

• 

llfa,.J'llt'll·~ l1evi~, Lo\ve. 

OTHER TH1Nc;s. 

R c111ai11s of yot111g 
fisl1. 

S111all 1\1 ttsscls. 

'l 1hrot1gl1 tl1e h:i11dness of Dr. :B.,t1lto11 I a111 able to a<ld a note 011 tl1e 
foocl of tl1is rather rare species of fish. 'fhe stomachs of five speci111e11s 
\vl1icl1 11ad been captured off St. I\.ilda by a11 1\berdee11 tra,vler i11 
~ e1)te111ller la~l, a11fl w l1icl1 mea8tlred a1)proxi1natel.}r 29, 31, 31, 33, a11(l 
112 ce11ti111etres res1)ectively, were fou11cl to co11tain Crustacea a11d s111all 
fisl1os, but they \Vel'e fur tl1e 111ost i)art frag111e11tary. One co11tained a 
s111nll (ialallieri s1). and a s111all stone; fr~1g111ents of Ur(t1igori alt11ia1z1zi 
'vere o 1 >Servccl i11 t \VO; an l\..r11phi i)od, t lie ~ i)ecies of '" l1icl1 cot1lcl i1ot be 
<.letern1i11ecl, \Vas fot111cl i11 011e, ancl tl1e re111ai11s of s111all fishes(? Clur>eoids) 
i11 tl1ree. It is a1>pare11t tl1c.tt, fron1 the 11att1t·e of tl1e food, tl1ese 
s1leci111e11s of 1llclcrltrzt~ l1ad been feeding near or at the botton1. 

\ i \ 111> J\11ou BLE~ ~ 1 . l~l1zchelyo1;us ( Zoarces) l'icizJarzts, L. 
'l'e11 ston1ac l1s of Zoa rces lia·ve }Jee11 exa111iuecl. One 'vas fro1n An11an 

(L ol,va)' :B,irtl1 ), bt1t t11e foocl in tl1e ston1ach of tl1is one '''as so inl1cl1 
cleco1111)o~ed as to be i11tlisti11gt1i ... ba ble. 

Xi110 'vere captt1reLl by Dr. ''7illiamson in the Bay of J.::rigg in crab 
creels; ll1e sto1nachs of six of these 'Yere empty, t'vo contained small 

• 
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Crustacea '''l1icl1 coulcl not lJe detern1i11ed, a11cl one con tai11e<l sn1al l 
1folluscs and A111pl1i1)ods ( Podocerus jalcatus cl1iefl)T), tl1e 1\Iollusca 
comprised )"Oung Jlfylilis edulis a11d Gastropods. The s1)eci111cns of 
Zoa1·ces examined ranged from about 23 to 28 ce11timetres in le11gt,h. 

HARP-TAILED Lu~IPENU.... l..11tn111&nus lct1111J1·et~(o,.1nis (\\T alb. ). 

T"'e11ty.five s1)ecin1c11s of Lun11)en\1S l1ave bee11 exan1i11etl; tl1cy co111 
!Jrised twe11 tJ·-t,vo from tl1e Firtl1 of Fortl1, collectecl in .i\1 a.)' and J 11 l.}' 
of tl1e present J1ear (1901 ), a11cl tl1ree from tl1e l)Tde, collectccl i11 1897 
but not examined till .J a11t1ary 17th, 1901. Tl1c sto1nacl1s of all t11e 
speci1ue11s co11 tained food, and i11 so111e cases in co11siLlera ble q uau tit )7 , 

but tl1e ol'ganisms of 'vhich it 'vas composed '"ere gc11erally s111all. .r\ 
consiclerable proportion of the food consisted of '01le1>ods ancl Ostracocls, 
but several other groups of Crt1staceans were also re1Jresented . 1\follt1sca, 
An:qelida, and brittle Starfisl1es also contrilJ11ted to the Lum1)cn11s' ''bill of 
fare." Tl1e three Clyde specimens i11eas11red 15 ! , l 6t, and 2 2 ~ 
centimetres respectively; tl1e sto111acl1 of one of these cor1tai11ecl a fe\.v 
specin1ens of Ostracods (J(ritlie lJarto11P1is1.<., a11d C11t Iler idea sp.) an cl 
Annelids. In the stomach of another Cytliel'idert papillo,~a auc.l remains 
of Annelids '"ere observecl, while t11e stomach of tl1e thirrl co11tained tl1c 
following alnong other organisms-young Carcliu111 sp., 1"\.,.utitlr1., s1J. a11cl 
Cyliclina s1J., Eudo1·ella truncafula, an cl LezJtor;natl1ia l)rcri1 r: niic; : Oythere 
]JOrcella1iea, J{ritlie bartonensis, Oytliel'irlecJ., 11apillosa and otl1er Q5tracods; 
Lonyzj1ellict co1·01iata, Ecfinosoma s1), and other Co1)epods not determincLl. 

The food observed in the stomachs of ten sr)ecimens captured at 
Station V., Firtl1 of Forth, on 11ay 13tl1, 1901, \Vas con1posed of a great 
variety of organis1ns, and all the stomachs were 'vell filled. ~f ollusca 
''"ere fo11nd in two of the stomachs, and comprised small specimens of 
1'.1uc1tla teriuis, Corbula gibba, Trllina sp., and :a101ifacufa subslriala. 
Crustacea formed the principal part of the food in the stomacl1s of 
almost all tl1e fishes in this samr)le. ~ 1 ym1)oda (Cumacea) occurred i11 

five stomacl1s, but the only forms observed were L P11f'On riasir·cf.. and 
Diastyli~ sp.; Leptognatliia 1Jreril'e11ti.·-one of the Isopoda chelifcra­
" 'as fot1nd in one. Amphi1)ods, comprising L Pur·ofho" lil(jeborg11. 
Ampeli. ea sp., P1·oto11ielleia .fasciata, IJ1tli('l1ia ;alrata and othe1· species 
were observed i11 four, Ostracoda 'vere present iu eight stomachs, and I 
included the following amongst other s1)ecies-Cyflt11·e con1·inn(i a11d 
clunelfnens2s, f{ritlie bat'fone1isis, Bytlzocyfltel"e sim1Jle.<J, and Pliilomelles 
interpztrzcta. 'fhe Copepoda wete represented by several species, but the 
following two were the most common, viz., Lo1igi_1Jeclia coto;zata, whicl1 
'vas moderately abundant in several of the stomachs, and Roberlsonia 
tenuis, which was also ''frequent" or ''common" in se\·eral, and usually 
i11 company with the L ongi1Jeclict. Larval Balani ( cypris stage) were 
present in a few, while marine Acarides and Foraminifera, the remains of 
Annelids, a11d t11e fragments of brittle Starfishes \Vere also occasionally 
obser\·ed. The specimens of Lu1npenus in this sample ranged from 28 to 
a little over 34 centimetres in length. 

The second sample of L11mpenus fro1u t11e Firth of Forth comprised 
L\velve specitnens, which 'vere collectecl at Station III. on July 13th, 1901. 
'l'he stomachs of all these specimens contained food '~hich for tl1e most 
part could be easily identified, and the organisms which a1JIJeared to be 
most in favour with the fish \Vere Lo11gi1)eclict, these Copepods being 
present in eleven out of the twelve stomachs examined. There appeared 
to be less variety iu the food of this sample than in that of the last, and a few 
organisms were observed which did not appear to be present in the last 
sample. The Sympoda were represented b)' Leitcort nasi,.a, Euclo1·ellct 
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I tz1,1u·al ul r1 , and P seltllOr' ltnict cercctrtrt. No Isopod8 ,, .. ere o bse1 y·ed. 1"11e 
.c\.n1phi1)ous co1111)rised st1ch forms as Ani1;rli::;<'a (?) a::;si11zilis, H ali1nedori 
1>arri111anus, and Ha1'jJinia neg!Pcfrt. The onljr Ostracod noticed ''1as 
Uyfltel'e enlctciatct. The Co1Jepods, as already remarlced, formed tl1e 
i)rinci1)al l)art of t he food of tl1is sample. L o1igi11erlia (c11iefly L. coronctfa) 
\ras abundant i11 three of ille sto1uachs, freqt1ent in other tl1ree, 
and few or n1oderately rare in five; Robertsonia tenui.· was observed 
in four stomachs, and Ectino.~011ia sctr~i i11 four ; Jo1lesiella ·'9_Jiriulosa was 
inoderatel}r rare in tl1ree, and .r111ieiJ'a te_f!e."a in one. Yot1ng ni ollusca 
,,·ere abundant in one of t11e stomachs exami11ed, 'vhile in six the remains 
of Annelids were found. I t i11ay be not ecl i11 i)assing that Pseztdocalart1t.~ 
elongafz1~ a11d TP111orct longir·ornis 'vere t11e only ''pelagic'' forn1s observed 
i11 all il1e sto1nachs examined, and these two forms were very rare ; it 
''Toultl thus a1)1)ear that t11e Lu111penus collects its food chiefly from 
a1n ongst bottom fal111a, a11d that the smaller Crustacea are the organisms 
tl1at are most in favour \vitl1 the fish. 

The fallowing tabulated list contains the names of all the species 
o bser\Ted in the stomachs examined. 

SPECIES FOUND I~ THE 8TO~I .\ CHS OF LU!tIPENU~. 

Le Heon nasica, Kroyer 
ltZ<do1 ell(< tr11 neat itlrc (81Jc11ce Bate). 
Dzast'Yli.s sp. 
Pseudocuuia cerca1·i(1 (,·. Beneclc11). 
Leptug1ictth ia brerl renils (Lillj eborg). 
llarpin.i<< 1ieglecta, G. 0 ... ars. 
1ln1pelisca sp. (? assin11·lls) 
Leucothor l illjebotqi i , Boeck. 
Perioculodes longinict1ius ( 'pe11cc Bate). 
flalin1edo11 parvi1na11us (S1)ence Bate). 
A uto11oe· lo11gi1Jes (L illjeborg). . 
Protu}}tecleia fasciata, l{ roycr. 
D1tl1.chict falcc1.ta , 1pcnce Bate. 

'' sp. 
Cythere porcellr1 ;ica, Brady. 

, , roiicin.ina, J ones. 
,, e1naciata, T. R. J ones. 
, , t ubercHlatci (G. 0 . Sars). 
,, (?)fin>narchica (G . 0 . Sars). 
, , d1tnelme,isis (N orn1an). 

Gytheridea papillosa, Bost1uet. 
,, pun.ctillata , Brady. 

K ,.ithe barto1iertsis, T. R . J ones. 
B11lho~yihere siniplex ( or111an ). 
O!ttherideis sitbitlcctcl, B rady. 

1liacltae1 i ll(t te11 H i.'i."i rna ( or111nn). 
Ph ilo11iedes intetJJH ncta (Baird). 
Pseuclocala nits elonga.t ll ', Boeck. 
'f ('.ntora lo,iyicot11is (0. F. ~ft1ller). 
Lo;igi]Jedic" coro1ic,ta, Clat1s. 

,, ?}t1'1ior, 'I'. a11d A. ~cott. 
Hrarlya lypica , Boeclr. 
Ecti1iusoo1a sarsi, Boeck. 
R obertson i<.t te;i it is (Brady and R ober tson). 
A 'l'neira rejlexa, T. cott. 
J orieszella spi n1Hlosa, Brady. 
Cletodes ( ?) longiccc udata, Blady and R ober tson. 
Balan u.s ( cypris stage). 

OTHER T HISGS. 

.il111elids (sn1all) 
NaticC1 S}J. (jt111.) 
Tell i11u. s1J. 
lion,tacttta sitbst1 iatc1. 
Belocttlincl s1). 
N 1cc1tlct t ert u zs. 
(.}orbula rtibba. 
R otalia beccctri. 
Cylich11a sp. 
Card'i uni c;p. (J u11.) 
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AND ·~rEL'l'. 1ttl1e1·ina JJ1'e ·byte1·, Ct1 v. 

Twelve ~and ~'melts, pa1·t of a s1nall lot ca1)tt11·ed i11 I11,re1·11eil 13ay 011 
October 3 lst, I · 99, " 'e1·e i·ecentl.Y exan1ined. Tl1e lengtl1 of the s1)eci­
mens ranged from 5! to 8~ centimet1·es, and the sto111acl1s of eve1·y one of 
the t\velvc examined contair1ed Copcpods i11 consiclerable abu11cln11cc. 
One stomach was fairly well fillecl \vitl1 0£tlzorza SJ'·; one co11tai11ccl 
Oitliona sp. a11d f1·agments of an insect; but in tl1e otl1er ten tl1e foocl 
consisted of nearly eqt1al numbe1·s of Oitliona and 11 crt1·fic1. I11 011e of 
t11ese ten there were also the i·emains of a fe,v larval cleca1)ocl rttstacea, 
and in another a young Oalanus jinma1·chic2ls. The Uitlionas cor1tai11ccl 
in these ston1achs appeared to be the one lcno,vn as U. spini'f1·ons (or 0. 
lielgolandica) ; the Aca1·tia ''Tas .A. clausi. 

CiREY MULLET. Mugil clielo, 1uv . 

In the summer of 1900 three Grey Mullets \Vere captu1·ed in tl1c 
salmon fishers' nets in the Bay of igg, near Aberdeen ; t\vo we1·e ta]{en 
on June 20th and one on J t1ly 4th, bt1t only one ston1ach (one of the t'vo 
captured in J unP) contained food, and this consisted almost er1tirely of 
Rliizoselenia; t11ere was a considerable q11antity of these orga11isms ir1 
this stomach, and mixed up with them 'vere a fe,v common Copcpocls­
Calanoids. 

THREE-SPINED TICKLEBACK. Ga!;te1·o~te1ts aculeatus, L. 

Twenty-ni11e specimens of these Sticklebacks have been examined, one 
from the Bay of Jigg, two from the ~101·ay Fi1·th, and t\venty-six f1·01n 
Loch of Loi1·ston within th1·ee or four miles f1·01n Ahe1·deen. The food 
observed in the stomach of the specimen from the Bay of igg co11sisted 
entirely of ma1·ir1e Cope1)ods belonging to the Harpacticidre, and t11ey 
included Ertinosoma s1)., tenlielia sp., Dar·tylo1;us I isboide . ..:, and 
Iia1·pacti(·us sp. (probably H. fulvus) ; this • 1 ticl{lebaclc measured 6fa­
centimet1·es in length. 

The sto1nachs of the t,,~o specin1ens fron1 the l\ioray Fi1·tl1 contai11ecl 
s1nall flat-fishes pa1·tly digested, and }'Oltng niy8idre. A nu111 lJer of 
Copepods, cl1iefly EctiJio . ...,oma, '\Ve1·e also ol)se1·ved in one of tl1em, as ''re1l 
as a few larval )Jala1ii ( cyptis stage). These t'vo specimens of 
Gatjte1·osteus measu1·ed 6-fo and 6 i centimetres in lengtl1 i·especti,·ely. 

The twenty-six specimens from Locl1 of Loirsto11 ranged from about 
3 ~ to 5 centimetres in length, b11t the length of most of them did not 
exceed 4! centimetres. The stomachs of all the s1)ecime11s, \\Tith or1ly 
one 01· two exce1)tions, co11tained E11tomostraca in fe,\rer or la1·gcr 
numbers. OyclOJ.JS ~e1·1·ulatus a11d Bos11zinr1 lo11gi1·ost1·19 '\Tere t11c t\vo 
s1)ecies most f1·equently noticed ; the names of tl1e others will be found in 
the tab11lated list. Insect lar\·re \Ve1·e obse1·,7 ed in a n t11nber of the 
ston1achs, and every one of these fishes ,,·as infested ''"ith ce~toi<l pa1·asites 
(. 'cllisf.oce1Jltal1l~), tl1e body ca\·ity of the fi h bei11g in sor11e i11stances 
crammed ''Titl1 tl1em ; eight con1paratively la1'ge 1l'liistocr>1Jl1ali ,,·ere taken 
from the body cavity of a ~ ticklebacl( sca1·cely 5 centimetres it1 length. 

• (TABLE . 
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LI 'T OF PECI E FROM THREE-SPI~ED STICKLEBACKS. 

CRt:STA.CEA. 

1\:Iysid<e (gen. et s1). ?) 
0!11)1·ia O]Jh thal111 ica ( J u1·i11e ). 
0!1clo1Js vi1 .. idis ( J t11·i11e ). 

, , albidi1s ( J u1'ine ). 
, , se1~1·itlatl{.s, Fiscl1c1· . 
• , fi111b1·iat1£s, Fiscl1e1·. 

Ecti1iosrJ11ll{ SI). 

G1a1ithoca11iptus slctphyli1t1c.5 (J Ul'ine). 
,, 11ii11/l1tits, Claus. 
, , c>·ccss1,1s, G. 0. Sars. 

'' 
zschokkei. 

Stenhelia sp. 
Dac&ylo1)us sp. 
lla}pacticiis (?) cliel1'fer (0. F. nfiille1·). 
J~os1n i1icc lo1igi1·osl1·is (0. F. l\'.Iiille1·) . 
..t1lo1ia qilc,cd,·a11r1icla1·is (0. F. T\Iiille1·). 
llc< 11Jo1·li yrtc its f ale at its, G. 0. Sa1·s. 
Oliydo1·us s1)hae1·ici1s, 0. F. l\iii.ller. 

, , (?) cc.elatus, Schoedle1·. 
, , ba1·bcltits (G. S. Brady). 

JJccla1tits ( cyp1·is stage). 

OTHER THINGS. 

Sn1all flat fisl1 (1·e­
mains). 

Insect la1·\1re. 

FIFTEEX-<;JPJNED Sr1cKJ;EBACK. Gasl1·lea SJJi1iacliici (L.). 

b_,i\1e Fiftee11-spi11ecl Sticklebacks '''e1·e examined, but tl1eir sto111achs 
co11tained ''ery little food that could be identified. In t11e stomach of 
one f1·om the Bay of Nigg, 12-fo- centimet1·es in le11gth, a few pa1·tially 
digested A1111)l1ipods, too im1Je1·fect to be dete1·rninerJ, ''re1·e fot1nd; and as 
fo1· tl1e otl1er fo11r, ''1 hich we1·e fron1 Annan (Sol,vay Firtl1), the stomach 
of 011e "'as e1111)ty, t11e stomacl1 of ai1other contained Crustacean remains 
'\' l1icl1 could not be distingt1ished; a partially digested Iso1Jod (Iclotltea 
baltica) was o 1Jtained in the tl1ird, while the food contained in the fou1·th 
co1n1)1·ised [(lofllea s1). (probably I. baltica), Ganin1a1·us loc1lsta, and Jr.e1·a 
sp. Tl1e lengths of the Annan s1)ecimens i·anged from 1 O! to 14-110 • ce11t1metres . 

Coo-I:rsn. Gallus calla1·ius, L . 
• 

Tl1e stomacl1s of tl1e Cotl-fisl1es i·efe1·1·ed to he1·e 11ave bee11 examined at 
cliffe1·e11t tin1es, an(l tl1ey have been obtained at di:ffe1·ent places, inclt1ding 
tl1e ~,i1·tl1 of Fv1·th, 1\.berdee11 BaJ', the BaJr of Xigg nea1· Abe1·dee11, tl1e 
l\f oray Fi1·tl1, and tl1e estua1·y of tl1e Annan (Sol\vay Firth). One 01· two 
of tl1e samples consisted of ve1·y small fishes, ancl t11ese are conside1·ed 
se1)ara tely. 

A san1ple of eigl1teen collected at A11nan on June 26tb, 1900, i·anged 
i11 length £1·0111 5 to centimetres ; tl1e stomachs of all tl1ese containecl 
food, tl1e principal 1)art of 'vl1ich consisted of Schizopods, and the speci­
n1e11s that '\'e1·e sl1fficiently perfect for identificatio11 belonged chiefly to 
f..Teo1nysis mtlga1·is (J. ''· Thornp.), bt1t a few of them appeared to be the 
co111111on P1·aunus (1liysis) fle.ti£o . ..;zi.·. Small s1)ecimens of 01·a1igo1i mtlga>·is 
'\'e1·e obse1'\•ed i11 t'vo of the stomachs, ancl Ga1nma1·us locusta 'vas 
obtained in fou1~; one or t'\'O other Amphipods such as Batllypo1·eia sp. 
a11d Oo1·oplliu1n g1·ossi]Jes '\'e1·e also noticed. Eu1·yte1Jzo1·a (~) velo:-c \Vas 



• 

506 

frequent!)~ met 'vith in thebe stomacl1s, a11d eve11 sper111a to1)l1ores \V 11 icl1 
had becon1e detached fro111 t11e fe1nales \Vere obtained. The orga11is111s 
obtai11ed in the sto1uachs of these A11ua11 spccin1e11s \Vere all iuore or less 
esttlarine and littoral for111s. 

A small samr)le of s1)ecirnens, ra11ging fro111 fr, to 11 ce11ti111etres in 
lengtl1, and collected in tl1e vicinity of Aber<leen in October, 1900, hacl, 
lilce the Annan s1)ecime11s, tl1eir stomachs i11otlerately full of cl1izopocls, 
bnt in this case tl1e species 'vas ~ ,.7zisfo11tysi · .pirilu ·; tl1esc orga11isn1s 
were abse11t fro1n only one of the seve11 ston1achs exa111i11ecl. li,1 ag111er1ts 
of Crangon s1). and of a fe,v An1phi1)ods occurred in 011e or t\vo sto111achs, 
but i10 Copepods or other 111inute forms 'vere observed. A s1nall specin1 e11 
abot1 t 4 7 ~ millimetre~ ir1 leng tl1, ea ptt1red in the 11 oray I•irth off Gols1)ic, 
hacl its stomacl1 filleJ \\·ith lfalcirtltS ./i1iJ/1a1 cliicu.", 1'11rlle lr/ . .., S})., and otl1er 
Copepoda; larval Balani (cy1)ris stage) '''"ere also 1Jrcse11t. The foocl i11 
t11is exa1111)le is more cl1a.racteristic of t11e open sea tha11 is tl1e case 'vitl1 
the other two, but its only significance is that the )'Ot1ng Cod seen1 to 
l1ave a special liking for sn1all Crl1staceans, thot1gl1 not for particular 

• s11ec1es. 
Four specimens from the Firtl1 of Fortl1, of a some\\'hat larger size 

iha11 those already referred to, a11d collected on 1\fay l 3tl1, 19(11, 11acl 
their stomachs partl)' fillecl "·ith Po1·funus llolsatu~ ; lJut these Crustaceans 
having been subjected for a \vhile to t11e action of the gastric fluicl 'vere 
not in ver)r good preservation. The length of these Rn1all Cod ranged 
from 19-fo to 23 centimetres. The stomach of anotl1er s1)ecimcn from the 
Firth of Forth, collected also in 1Iay, and measuri1Jg 20i ce11timetres, 
contained Portunus JJU/·illu;:; a11d E1t1Jaguru;:; 1;ubesccn,c.. 

A small Cod, 18i centimetres i11 le11gth, tal{en off Colliesto11, Aber· 
deenshire, had also fragments of Eu1;agutus sp. in its sto1nach. .Evidently 
Crustaceans were more in favotlr 'vith the8e small Cod as foo(l tha11 any 
other kind of organism. 

The follo\ving examples \Vere all large1 than those already n1e11tione<l, 
bt1t their exact sizes could not alwa:ys be obtained : they '''ould i)robalJly, 
ho,vever, range between 50 and 7 5 centimetres i11 length, except in the 
case of some extra large specimen., the n1ea urements of \vhich are 

• given. 
The stomacl1s of i1ine Codlings ca1)tured in the ~almon nets at t11e Baj' 

of Tigg in .April and :Jlay, 1900, contained Porlunus l1ol::;atus, C1·a1lgorl 
,.ulyct1·i~, Galatliea rur1osc1, I clotliea baltica, and Ca1Jr(f lct seplentl'io1ialis; 
Crustaceans only "·ere obser\ ed in these sto111acl1s. !11 the stomacl1 of a 
large Cod from the same place, taken on July 27th, 1900, only partially 
digested fishes were found ; the food in this example 'vas too m ucl1 
decomposed for identification. The heads and viscera of t\\'O Codling~ 
obtained from the salmon fishers at the Bay of Tigg on February l 9tl1, 
1901, 'vere examined, but tl1e only food observed in t11e stomachs con­
sisted of fragments of Galaflzea (~) rugosa and the remains of some other 
Crustacea. The stomach of a moderately large Cod, ca1)tured in the 
salmon nets on l\Iay 18tb, 1901, contained two female shore crabs, 
Carcinu-; 111ct nas ('vith eggs nearly ripe), one cornrr1on Dab about 12 J 
centimetres long, one P ctrc{ja."sa 1Jelagica, a11d a large nt1mber of Ca1Jrrl!c1 
sepfe1if rio1ialis. A s1nall Cod, taken on July 20th, had in its stomach 
the remain~ of small fiat fishes, t\fO or three PorlzLnus liol~atz1<:;, and of an 
inphipod-Ja~,~ci jalcata; while another, abot1t 77 i centimetres in 

length, captured on the l 9th of August, had in its ston1ach the remains 
of P ortunus sp. and fishes. (Over one hundred specimens of the Copepocl 
species Bomoloclius solele were removed from the nostrils of this 
Cod.) In the stomach of a Cod from the Aberdeen Fish nfarket, 
examined at the Laborator)T in October. a11d tl1e length of 'vhicl1 was 103 
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centimetres, a Long Rot1gh Dab, D1·e1>ct1zo11setta jJlate~soidPs (Fabr. ), 
measuring 19 centimetres in length, ''as obtai11ed; ''"bile in the stomach 
of the Dab portions of several young P ortu1tus sp. \Vere found. Several 
specimens of a cestoid parasite (A botliriu111 ) '"ere o btai11ed in tl1e 
intestines of this Cod, but each parasite had its hea<l inserted into one of 
the crecal tubes. The stomach of another cod from the Fish l\Iarket, 
measuring 89~ centin1etres, a11d examined on November 6th, contained 
three aclult r orway Lobsters ( l\.,.eplirops rio1·1:egicu~ ), a small Luci1ia (7) 
,~,Jinifera, and a fragment of a Oa1"<liu112, while the ston1ach of another 
specimen abot1t 2~ centimetres, captttrcd in Aberdeen Bay on .r.,. ovember 
29th, 1901, contained one Haddock aboui 16~ ce11tin1etres in length, the 
remains of so1ne other fi~hes, ai1Ll a considerable portio11 of tl1e body 
of a large B11,cci12u1n 11nrlafz£1n '"ith the operct1lu1n attacl1ed. 

The following is a tabulated list of species 'v hich the Cod, ref erred to i11 
the preceding notes, 11ad captured in tl1e ,,~ay of food. 

, iPECIE:s OB:sER\1 ED r~ TlIE 81'01'IACHS OF Con. 

URt. ~T .. \.CEA. 

L'circin us nucn a.s (Pe11nant ). 
Portunics hul:;cctu .<; , Fa.bricius. 

,, j)Usillu.s, L eacl1 . 
b' UJJU!f 1l ttts 1) ubtscens (KruJ'er). 

,, SJ). (re111ains). 
G(ll<cthect ~ str1vus<c, Fabricius. 
.L re1>hto1>s 1nu1·vegictts (Lin.). 
Crlc11go1i 1·1llf/Q ris (Li11. ). 

' sp. 
~ i11all bracl1yt1ra (ge11. et sp ?) 
P1·rtu11its? .fiexuvsu-- (0. F. l\.1l1ller). 

chisto1n11,is SJJiritH s, or111an . 
..tl1Jhc1·icsa S}). 

Gani 1n.a 1·us locust cc (Li11. ). 
Pcctccjcc:;sct 1)elccyicct (Leach). 
Oo1·01>h1'uni g1·o~sipes (Li1i. ). 
G'aprellcl se1Jtent1 io1ialis (Kr )"'er). 
<..!alcc1i us Jin Jna re hie Hs (Gu11nc1) 
E1trylcniora celox, (Lilljeborg). 
Ecti 11osolna sp. 
Thalest1 is sp. 
Copepocl~ (ge11. et s1). ?) 
Bcrlc<1t us ( c:rpris stage). 

• 

IIADDOCI~ (i<tclus ceglefi12us, L. 

0THEit Tn1Nc.s. 

H acldock. 
L o11g R ot1gh Dab (19 

centi111etres ). 
00111111011 Dab. 
~,ic;l1 re111ains (sp. ?) 
Cc1 rcliuHi SI) . 

Li1cz1ia .~JJinijerc1. 
BHcr1n uni u nclatu 1n. 
~ tartisl1 re111ain s 

( 01)lii1t ra ). 

• 

1'he sto111achs of 011e 11u11dred and t\\Te11ty lladdocl\.s have bee11 
exa111ined for the pt1rposes of tl1is paper; fully i 8 per ce11t. of tl1esu 
s1)ecin1ens 'vere collected south-eastward of the 8hetlanLl ai1d ]:."'air I slands, 
about l i ~ per cent. are fro111 dee1) water- 5 to 65 fathoms- about 10 
n1iles off Aberdeen ; of the otl1er specimens, t\vo are from tl1e Clycle and 
t'' o f rou1 tl1e ~f ora}T Firtl1. 

Fift.}'-fi vc of the Haddocks frou1 the .._ 'l1etland district were collected 
65 111iles sout}1.east of iumburgl1 H ead, on September 4th, 1900 ; thirty-011c 
of tl1em ra11geLl from 8 to 11 ce11tin1etres (3! to scarcely 4j i11ches) in 
lengtl1, but tl1e otl1er t'venty-fot1r 'vere of a1lerage size. 'l"'he stomachs 
of the thirty-one small specimens contained food 'vl1ich consisted ior the 
most part of small Crustacea; tl1e ren1ains of Annelids 'vere observed in 
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stracod J>ecie 2110 f1 eque11 l)r obtained, '' )11 l t11c I I o l i11 t c u 
n1011l)' 111et 'v'i 11 \Vere l}l'i · io oma a · a11 1 l.~c" .f ; '(tf . 1 'J I I z h c 
brevire11ii , 011e of tl1e soi>od cl1elifera, '''e.s also fou11cl 11 011 or \\ o 
stomachs. :r o trace of fish remains 'vas ol s r\ e l in tl1c 111 cl1 of 11 

·of this snm1lle of s1nall 1 addocks. he stornacl1s of } e J 1 er Jaddocl , 
ca1)tu1ed a the sa1nc Jllace a11d 011 110 ao111e da e n 11 n1 tl1 1 

J>eci 1ne11s just referred to, co11tai11ed foo ,v]1icl1 ''as Jn1 gel) cotl1JlO l 
of rustacea, t11ougl1 11ot o exclusi' el)1 as i~1 t)1e ])l C\ iot1 tll]JI , 

he grou1)i11g of t11e species '''as also so111e,vl1a diife1 e11t. 'I he • ) J111 od 
'"ere 1nore fl'equen 1)1 re1)rese11 ed, a11 l tl1e SJlecie 11elongi11 , o 111 

grou1) ''rere inore ''al ied ; s111alJ sl1ell-fisl1 i\'erc mo1 e fr CJ ll nt, at 
11e remai11s of )'Oung fishes \Vere also 011 011e or t\vo occ io11 olJt Lined. 

J eca1)ods ( JE-u1Jagu1·u SJ)., a11d 'rangon all11w.n1zi) 'v 1 e 0111)' ol er\ d in 
tl1rce of tl1e t\vc11 )'-four stomachs exa1ni11ed. • cl1izo1>od (J~1·yllz1op 
serrafci) occurred in three. S~1m1)oda, co1n1)ri i11g J{e11iila111111 fJ{J 1 o ea, 
Leucort ?2asica, li.JUdorella t1·uncatula, JJia lyliB ror1iuta, JJiasfylo lr. 
bi:i.Jlicata, Oa11zzJylas1Ji · sp., etc., \Vere ol)tai11ed i11 at leasJ six ee11 to1nacl1 . 
An11)hipoda, i11cludi11g au1011gst thern tl1e some\vl1at 1a1 e iJfr.to1; lla nr1, fa 
and Ace1·0 · 1Jl1yllo1zy:c, ''1ere e'1en of 111ore frequent occurre11c... J 

Iso1>ods \Vere observed in tl1e sto1nacl1s of t11is sa1n1Jle. rr11e 011l;r 0 tra cl 
olJserved '"as l)liilomedes i1itm7J2twia, v.1l1icJ1 occur1ed once. O}Je}J cl 
were also rarel)r met 'vith, RfJu rt onia tenui l)ei11g t]1e orilj' 11ec1c 
ill en tified. Fullj' 7 5 i)er ce11t. of the ston1acl1 contair1ed )JJaJ Li 11 
digested A11nelids (Chretopocls}, whicl1 in some cases n ere onlj' ia 11tified 
b)1 the presence of their bris les. The Iollusca co1n111 ed b tJ 
Ija1nellibrnnchs a11d Gastero1)ods, but chiefly the forme1, and ''er J C)Jre­
se11ted by such forms as 1 'r·robicula1 ia sp., )1 0ung , 'olen I., a1 d lJl I -, P., 

'l.,he fisl1 remai11s observed '\\1 ere cl1iefiy those of )'Oung fiat-fi be -a n all 
Long Rougl1 Dab beina one of tl1ose identified. 

T\vo samples of Haddocks-one consisti11g of t~rent) -five 1na11 
s11ecimens ra11gi11g from 11 to l 4t centin1et.res, and one of ten 1>e irnen 
of average size, and collected about fifty miles south-east,, .. rd of 1 a r 
Island-'\'\rere also examined; but as the co11tents of tl1e stomach of t11e e 
t"10 samples resembled ' 7 ery closely tl1ose alread)r de cribed, botl1 as > 

11e qua11tity and the variety of tbe organisms obser\1ed, it i i1ot 11ec ary 
that a de ailed de criiJtion of them should he gi \'e11 ; a full list of tl 
oroanisms observed will be found in the annexed TalJle. 

Two Haddocks which lvere captured in the Cl}1de at Station 7• 

(Kilhre11nan ound) i11 1 to 20 fathoms on October 4th, 1899, ga·ve the 
followinO' ~esul s :-One which measured 26t centimetres in length had in 
it"' stomach eigh )r specimens of • Tyr;tiplianes no1·vegic11.JS of an a\1erage 
length of about 33 millimetres; the s omach of the other, 'vhich wa a 
maller fish and measured 22 centimetres lonet, co11tained one hundred 

and eighty ... 7ydiplzanes, he length of the majority of \vhich '\\1as about 
20 millimetres. 

In Lihe tomach of a Haddock-one of a sample from • mith Bank, 



• 

...... 

of t lie F1'sl1e1·y Bocr1·d for Scotland. 509 

~1oray Firth-captured on June 5tb, 1901, a quantity of food 'vas 
obtained consisting chiefly of Oiko1Jle1urra ( Ap11endiculci1·ia ), and young 
Ecliinoca1·dium . 

.A. sample of twelve H addocl\s captured i11 65 fathoms off Aberdeen on 
~Iay 17th, 1901, ancl meast1ring fro1n 17 to 21 1

3
0 centimetres in length, 

hacl all apparently been recently feedi11g, but tl1ey had evidently from 
cl1oice or necessity limited their efforts to the selecting of small shell-fishes 
(young Corbula gibba, Oylicliina alba, and I'liilitte sccibra), small Crustacea 
of various kinds, small Annelids, and brittle Starfishes. ~"'oraminifera 
comprising Biloculina sp., },filiolina sp., Rofctlici beccct1·i, and others were 
also not inflequent, but whetl1er these were introduced into their stomachs 
from adhering to or forming t11e food of the other organisms captured or 
intentionally selected by the £sh, is a que:>tion 1v hich in some cases at 
least '''ould be difficult to answer satisfactorily. Crustacea, as usual, 
formed a large part of the food fo1Jnd in the stomachs of these £shes, and 
the foJlo,ving· are a few of the rarer forms observed :-Hemila1nprops rosea 
'\vas obser,Tecl in seven sto1nachs, E1tclorellopsis clefo1·mis in one, and 
Campylaspi:; c~ffenis ii1 one; !Jletopa rubroi·ittctta ''1as observed in one 
stomach, and Metopellct nctsufcil in seven; Pllo.i.:oceplictlus liolbolli occl1rrecl 
in at least one stomacl1, and A1>11Jliilochoirles inte1·1i2eclius in 011e, while 
Unciolct pl(1n1'pe.-; was found in four. A few Ostracods, of \vhich 
Bytliocyllle1'e turr;ida was the more frequent, and the Oopepod species 
Longiperlict co1'01zctfct, were also occasionally observed. In none of these 
stomaclls we1"e any fish remains found. Another sample of Haddocks 
from the deep water (about 58 fathoms) ten miles off Aberdeen, and 
collected on September 3rd, 1901, 'vas also examined; the specimens in 
this sample, '" bich 'vere smaller than tl1e last, ranged from 11 fo- to 14-fu 
centimetres in length; all their stomachs contained food which as usl1al 
consisted largely of small Crustacea, chiefly Sympoda, Amphipoda, and 
Copepoda ( Longiperlia co1·oncitc6). Fragments of a small slender Starfish 
(? Am1Jliiu1·a) 'vere occasionally noticed, and also ,,ery small 
Ecliinocya111z1s (or yol1ng Echinocarcliuni sp. ), but no remains of An11elids 
or fishes were observed. The following are some Crustacean species 
observed in the stomachs of this sample but which were not noticed in 
those of tl1e i)revious one, viz. :-Petalosa·rsict clecliuis, Bodotria scorpioides 
(:\Iontagt1e), and D iastylis rugosa belonging to the Sympoda; J.llegctlu1·opus 
cigilis, Pa1·ct1riphithoe monocuspis, Gcinirnaropsis erythroplithalmus, and 
Pl1tysica mal'ina belonging to the Amphipoda; Asterope 111arire-011e of 
the Ostraooda-and Te111ora longicornis beloDging to the Copepoda. 
T\velve specime11s-part of another sample of small Haddocks from the 
deep water off Aberdeen-collected on November 28th, and ranging in 
length fron1 about 16 to 1 8~ centimetres, had apparently been all feeding 
just before they were captured, as the contents of their stomachs were in 
a fairly fresh condition when examined. The food observed co11sisted 
for the most part of Crustacea (young Portunits, Crctngon, Spi1·ontocaris 
securij?·ons, Ampelisca 11zacroceplictlci, Pontoc1·c6tes alta1nctrin1ls and other 
Amphi1)ods) a11d Echinoderms (chiefly A1npliiiira sp., a11d EcliinoryamitS 
pi<Silliis-Echinocyamus occurred more or less frequently in every stomach 
examined, and i11 one no fewer than eighty-three specimens of this small 
Echinoderm were obtained); some Annelid remains and one or t'vo small 
~Iollt1scs (Pliiline scautci, etc.) 'vere also noticed. 

It is evident from an examination of the food of these Haddocks that, 
for a short time before they were captured, they had been feeding almost 
solely on bottom organisms; it may be that a scarcity of pelagic forms 
had caused them to seek their food from amongst the bottom fat1na, but 
it is probable that they prefer sucl1 organisms instead of tl1ose whose 
habitat is more pelagic. 
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T11e following tabulated list ''rill sl10''' the ver)' ,1aried cl1aracter of 
tl1e food of Haddocks:-

-

~ PECIES Fou :TD IN 'Jll:IE TO~IAOHS OF lIAl)J)OCJ{ • 

RUSTACE.A. 

I11ac1vus (~) le1Jtoc1i1·r1is, IJeacl1. 
Eu11agitriis SJ). (s111all). 
.A 1Ul1Jagicriis (?) clii1·ocwan,t]i1ts (I.JilljelJorg). 
Ora11gort. all11iari11i, 1:Cinal1an. 
}\TyctizJliaries ?totvegica (l\[. ars). 
Gastrosaccu.s SJJiriife1· (Goes). 
Erythrops se1~ratus, G. . ars. 

'' sp. 
Bodof!ria scor1Jioides (~Iontague). 
Ipliinoe· serrata, N or1na11. 
Laniprops fasciata, G. 0. Sars. 
He-rnila1npro1Js rosea (N or1nan ). 
Leltc.011 1iasica, Kr5J·er. 
E1(dorella tri£11caf!ulct ( pence f3ate). 
Eudorella Sj). 

Eu.do,.ello1Jsis deforn1is (Kro)1er). 
Diasvylis corn t<fius (Boeck). 

, , riigosa, G. 0. ars. 
Diastyloides biplicuta, G. 0. ars. 
Pseitdociinia. ce1·cari.a ( v. 13enede11 ). 
Petalosarsia decli"vis (G. 0. ars). 
Oa11npyla$JJis rubic'lunda (Lilljeborg). 
Leptognatliia btevi re111.is (Lillj el)org) 
Gnath,ia "lna~:;illari,s (!vi ontague ). 
Para?n'ltn1ia bilobc.cta (G. 0. Sars). 
Acidostonia obesu1n ( pence Bate). 
Urothoe· sp. 
Ph-0xocephai1is (~) holbolli (I{i·5)1 e1 ). 
Har1)inia 11eglecta, G. 0. ars. 
Harpi1iia SI)· 
A 111pelisca ?nacrocephal.a (Lilljel)org). 
A1n1Jeliscci (?) assi·niilis, Boeck. 
A1>ipelisca ten'lticorriis, Lilljeborg. 
A1JtJJelisca SJ). 

Stegoj)lax brevirostris (T. and A. cott.) 
1'l:Ietopa bruzelii, Goes. 
11Ieto1Ja rubrovittata, G. 0. ars. 
il{eto1Jella 1ia.siita (Boeck). 
A?n1Jhilocll!US 1nwvtulens, i)ence Bate. 
Ar11,1JliilochoUl~s odontontyx (Boeck). 
A ?nphilochoides i'n terme,diils, T .• cott. 
A n111JJiilochoicles sp. 

yrwlwlidiu1n brevica11Ju11i ( pe11ce Bate). 
]£011oc1tlodes sp. 
Halim.ed.-0111Jarvi11w1ius (Spence Bate). 
Pontoctates altarn,arinu..s (~ pence Bate). 
Para?nphithoe· mo1iocttS]Ji.s, G. 0. ars. 
Paraftylus swa11imetclami (l\'.I. Ed,vards). 
Aceros 1Jhyiiorvy:1:, (l\I . ars). 
Dexa?itine sp. 
Melita obtusata (l\iontague ). · 
Me,galuropu.s a.guis, :r orman. 
Gani1naropsis 1naculat.a, J ohnstone. 
Ga1nrnaropsis 11.a11.us, G. 0. ars. 
Ph-0tis te?vuicor11is, G. 0. ars. 

O'IBl~R '[111 :fo • 

(./obius SJ>. (jt111.). 
J.~<·robicula1·ict zJris1na 

t lCa. 

> crobicularia RJ>. 
Oardiii1n s1>. 
11fodi-0laria disco1·s. 

Tucula sp. 
'I'elliri a tervuis. 
Oorbula gibba . 
Solert. sJ>· (ju11. ). 
I.ia in e 1 i )) r a 11 c 11 s 

(s1>. ?) 
l'Jiiline scabra. 
Oyclichna ctlba. 
OylicJina sp. 
l~ulimct SJ>. 
Ut 1·ictl l;us obtn tsus. 

' 1 ~ • > Clltiti1"l.a S}). 

11 ?iUJJhidotits col'dat1us. 
It c h i 11 o c y a 1 tt t< s 

1Jusillll.ts. 
Starfish remains. 
Oi/(opleura. 
Biloculiria oblonga, 
13ilociili1ia de1J1·essa. 

, , subroflunda. 
> }Jiroloculina sp. 
Globiyerirui s1). 
13uliminli s1). 
RotaUa beccari. 
To;vi.onina SJ>. 

Polymor1Jhi1tct SJ>. 
]f. iliolina se1nin ulu?n. 
01·biculi11a 'U1iiversa. 
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l i fo1111 ,,}11·h ''I Llot1l>tft1l. )1ofe:s or .-J. '"an Benede11 E,ri\es tl1e 
ll le ie '' l1i 11 l1e )ins found i11 the toinach of \ l1iting Pout:-
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I . 0 l l 11 l I J l l 1 I ' f I J 



512 

in the tl1ircl a few 10!lepods ''"ere fou11cl 'vl1icl1 cot1lcl not l)e satisfactorily 
determi11ed ; the fishes in this sample ranged frorn 14 1

3
0 to 1 t ce11 ti-

1netres in length. 
Tl1e stomacl1s of all the nineteen speci111ens f ron1 tl1e ~ 11etlancl 

clistrict contained food '\V l1ich co11sisted aln1ost entirely of tl10 re111ains 
of 1rustacea, bl1t they \Vere so mucl1 decon11)osecl tl1at it \Vas '"itl1 
cl ifficulty the follo,,ri11g organ isms cot1ld be rccogr1ised : lle111 ilclm1)ro1Js 
~·osPct and a few l\I.)1sidre were found in t\'\"O sto111achs ; G1·ll11 go1z (tllnict~1 n i, 
Hali111erlor1 pctrriJ11c(;n1i~, a11d one or two otl1er Arn1)l1i1)o<ls-tl1e gcnllS a11d 
species of \vhicl1 \vere c1otll)tful-\Yere fot1ncl i11 t\vo. opc1)ods, including 
Cctl ctnu.<:. .fi n?11 rt1·rliicu~, Tr>.n1or(l longicot11 is, an cl J.l i Pfridici lucens occt1rrc,l 
in at least nine of tl1e stomael1s, and t11e remains of small fis11es in 011e. 
The viscera of these fisl1es '"as very oily, more so tl1an tl1ose of any of 
the others exami11ed. 

The food observed in the ~foray Firth specimens '~as largely composed 
.. of young Crustacea belongi11g to tl1e 1\facrura; they occt1rred in the 

stomachs of every one of the twenty specimens examined; ('ell et nu.<.; fi1l­
marcliicus was also obtained in all these stomachs, but it \vas i1ot so 
11t1merously re1)resented as were the ;roung forms I 11ave mentionecl. 
Other Copepods, such as 'l'en1orci longicorni.~, l.rletri(lia lucen., and Oentro-
J JC1gu~ typi'r·us, 'vere occasionally noticed, as also \Vere Eu1Jc(qUl'llS sp., 
Grangon sp., Hz1_1Jerict gctlba, and Pc1rcttlzemisto obl i1 ici. It 'vill be 
observed that the organisms which constituted the cl1ief part of the food 
of t11ese orway Pouts from the 1f ora;r Firth 'vere mote truly pelagic 
in their habits than the organisms 'vhich constituted the food of the 
Haddock, but whether this difference is the result of necessity or cl1oice 
it wot1ld at this stage be difficult to say. 

Tl1e food observed in the stomachs of the sample collected in tl1e 
deep 'v~ter off Aberdeen consisted chiefly of 'r1gitta and Crtla1ius finmclr­
chicus; Temora oecl1rrerl in eight of the ten stomachs examined, and 
Pseudocctl(tnus elorigatus in one; A 1rgissa hct1)ZCtfipes was found in two, 
while Gastrosaccus spinifer and Pseudocuma (?) CPrcaria ''rere eacl1 
observed in 011e. One stomach contai11ed matter too imperfect for 
identification. Jo young fishes, 1follusca, nor ~ ta1fishes were found in 
any of the stomachs of this sample; but the organisn1s of 'vl1icl1 the 
food was composed, thot1gl1 differing some\vhat marketll)r from those 
composing the food of the 1foray 1Tirth sample, 'vere forms \Vhicl1, like 
them, \Vere more or less distinctly pelagic. It '"ill be understood that i11 
these remarks on the differences observed in tl1e food of tl1e different 
samples the reference is not so mucl1 to individt1als, bt1t ratl1er to the 
group of species composing the food. Thus the food of tl1e nioray Firtl1 
specimens consisted cl1iefly of yo11ng :Ufacrura and Cctlc1nu8, to wl1ich were 
ad<l.ed a few other forms, such as l.fetriclia luceris and T eJJlOrci lonr;icor1zis, 
the former being the more freql1ent of tl1e t\vo. In the food of tl1e 

berdeen sample, on the otl1er hand, the young ~Iacrura are replaced b)" 
1..~(agittct, and T emorct is abot1t equal to Calctnus in frequency and quantit)', 
but J.letriclia is altogther absent; moreover, in })lace of 0r£rngon a11d the 
ElyjJeroillw we 11ave Get fero:acczt. ·, P8eU(locuJ11ct, and A rr1i. ·sa, :ret tl1e 
organisrns composing the food in botl1 saa11)les are mainly pelagic f oru1s. 

Tl1e follo,ving list contai11s the i1ames of all the species obserYeu so 
far as tl1ey could be iclentifiecl :-

l TABLE. 
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LrsT OF SPECrEs Fou~n IN THE STO?.IACHS OF Grtd1is esniarlcii. 

CRUSTAC~A. 

C'ro,igon, allniann l, Ki11al1nn. 
EHpaffH>'HS s1). 
Larval Decapods. 
Young l\Iacrt1ra (Al)unda11t). 
Gastrosacc11,s spiri1fer (Goec:;). 
Er!1fh,ro1)s sp. 
HPotilanipi·ops rosea (N or1nan). 
Pseudocunia ( 7) cercarza (van Be11ede11) 
Hyperia qallJct (Montague). 
Paratheoiisto obliria (Kroyer). 
If<..tl i1ne<lon j)Ct 1·i·i 1nan its (Spence Bate). 
A ry i ss<t ha Jn.et tipes (N or1na11) . 
.... .\.n11)l1ipod ren1ains (sp. et gen. ?) 
Clllanits .fin 1narcliicus (Gunner). 
Pse1ulocalan1ts elorigat11,S, Boeck. 
Tentora longico1 n,is (0. F. Miiller). 
Metridia lucens, Boeck. 
Ceritropccges typicits, Kroyer. 

OTHER THINGS. 

Fisl1 re111ains (rare) 
Oikoplet(,ta. 
Sctf/ 1"tta ( i11ore or less 

abundant). 
Ecl1inoclern1 ren1ains. 

\VHITING. Gadus merlangus, L. 

About two hundred and thirty-five specimens of 'Vhitings have been 
specially exami11ed. A sample consisting of eight \Vhitings n1easuring 
from 9 to l lt centimetres, collected 65 miles south-east of Sun1burgh 
Head, l1ad i11 t11eir stomachs i1othing tl1at could be distinguished 
except a small Gr(tngon allnza1zni; a number of others from the same 
locality were also exan1ined, but \vith no better rest1lt. 

The stomacl1s of twenty-eight specimens ranging from 8~ to 14f 
centin1etres in length and captured in tl1e vicinity of Aberdeen on 
September 20tl1, 1900, nearly all contained food \vhich consisted to a 
large extent of sn1all Crustacea; a considerable proportion of these belonged 
to the An1phipoda, and inclt1ded sucl1 \vell-l{11own forms as Hippomedon 
<ienticul(tfus, Batliyporeia S})., Pontocrates arenariits, Parcttylus s1canzrrie1·­
lla1ni, and others. Remains of sn1all Schizopods ( ~fysidre) occurred in 
se\reral of tl1e ~to1nacl1s. Pseudocuma, cercaria \Vas also of freq11ent 
occurrence, but tl1e only species obser' ed belonging to the Copepoda was 
Terriorct. longicornis, and it was only obtained ir1 the stomacl1s of the 
smaller fisl1es. Tl1e remai11s of Annelids occurred in several stomachs, 
bt1t . 'tarfish rer11ai11s were rare Anotl1er sample of five specin1ens from 
11ear t}1e same locality as the last, but collected five days later, had nearly 
tl1e same ki11d of food in t11eir ston1achs. 

A i1u111 ber of \.Vl1iti11gs-about forty-one in all-collected off ... t\.berdeen, 
bet"·een the l 7tl1 and l 9th December, 1900, were also examined. The 
le11gtl1s of these specimens ranged from 12 to 1 7 g centimetres, and nearly 
all of then1 had food in their stomachs ; the food, so far as it could be 
identified, consisted mainly of Crustacea and Annelids Orangon 
all11ianni was n1oderately frequent, Pandalinc" brevirostris was observed 
011ce, Ga.strosaccus sp2°Ji1fe't· and the rema111s of other ~f ysidre were obtained 
in several stomachs, and specimens of Paratlie1nisto were also not uncom-
111011. A small Sl!piola occt1rred in one stomach, a small Long Rough 
])ab about 3io centin1etres long was found in another, and the remains 
of a small fiat-fisl1 (sp. 1) in a third. 

A sample collected off Aberdeen in 65 fathoms on ~fay l 7th, 1900, is 
2 I 
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11oticed l1ere becau e i11 1J1e sto111ach of 011e of tl1e111, nlJot1t 2 l c 11t1 
111etres in le11gtl1, I fou11d a s11ecin1e11 of ( <J 1cl1a cir1 f l ga11 , a11 st1acod 
onl) l1itJ1erto 011. er\e(l in Locl1 J~li'e 011 t}Je \\est c.1 t, n11d \l:I')' r1111) 
i11 tl1e e .. ~treme J.:1.orlh of ~ cotla11d. 

1 'cl1it;fo11z.11 z' JJi1·ifil '''as freque11t in tl1e ston1acl1 of t'' ], ]> ci111 n 
collected off A l1erde 11 011 J u11e 1 Otl), 1 901 ; Crr<11go11 r,(/l111<l1111 i, ~1 J hr ru '' 
borr?cLlis, a11d (/a111n2a1us locuita \V re \1 Ct)1 1ar 1l. ol> cr\c1l, ,,}1ile t]1e 0111.t 
s1lecies l)elongi11g ·o tl1e O(JC( oda ol,tain )d \Yas 11s 11,local(l~I 1 'lunqc,ti21 . 
Oilro7Jle1tra ''as o bser,1ed in f ottr of t11c slon1ncl1s a t1cl ''as n1od c1 at cl) 
co1l11no11 i 11 tl1 ree of them, "~l1ile t\ 1111elid re111ai ns occurre 1 in fi \ . 

A san11)Ie of ''TJ1iti11gs, collected about te11 i11iles off A bet d ie11 011 
• eptc111 l)er 3rcl, l 901, 111easured fron1 10 l to 1 9 ce11ti n1ct1 es i11 1 ngtl1. 
011e of tl1ese 11acl 11otlli1ig i11 its sto111acl1 that, cot1l(l llc distingt1isl1ecl, lJuL 
tlle sto111acl1s of four co11tai11ed tlle fol]o,ving a111011g otl1er rnstacen :­
l)a1zclal1is mo11f<.tg~ti, l'sr>1tdooit11ia cerccc1·ict, Octll1£so111ci er 1i(1f ci, A rr1iss£c 

.. li r.1111at ijJes, J.1 egrt11zplzo7J1ts cornuf zt.s, Cltla1z 1"8 .fi11111arcl1 i cu-8, JJseu<locr1l£f'J111 s 
clo11ycl.f 1is, Te1nor(t lortgicor'lzi°s, a11d .Aiet1·idilt l1tce11s; , 'a.qifta, und so1ne 
'>tl1er Annelids ''rere also ol)served. 

Thirteen speci111ens f ro111 A berdee11 I~a)', coJlectecl ovcm lJer 6tl1, ] 901, 
a11d i11easuring from 15 to 24 1\- ce11timetres, 11acl ' 'erjr little food in thei1· 
stomacl1s; 01·a1zgo11 v11.lya1·is, ju11., '"as obser,rccl in t'vo; so also 'vere 
'cl1istomysis i'11er1nis, liyz1eria galba, a11d Ga111ma1·1i.s SJ). (j1111. ). ] e1nai11s 

of J\n11elicls '"ere also obser\1ed i11 011e or t\\'O of the stomacl1s, l)11t aJl.)' 

food tllat ''ras }Jrese1lt \vas 11ot ''<.1r.)' easil)" identified. 'fl1e sto1nac]1 of 
one s1>eci1nen, 7 ~ cer1timetres, had a .)'011ng flat-fisl1 i11 its stomacl1, \Vllile 
in the sto111acl1 of tl1e flat-fisl1 itself, 'ala111ts atl<l frag1nents of lJc1ll1y 
porei'a s1). \Vere obtai11ed. The stomacl1 of anotl1er s1leciJ11e11, 7 ce11ti1netrcs 
lo11g, contair1ed Hy11eria gl~lba, l)seztdocc<la"'its elo"1gat (.ts, and a fe\\' very 
~young Decapoda. 

Fo11rteen speci111e11s ra11ging in lengtl1 from n to 14 cc11ti1netres, be:-;idr a 
t\vo at 15.! c.111. and one at 17 c.m., were ca1Jtured ir1 68 fa thorns about 
9 or 10 m1les ofi ..... iberdee11, i11 N 0\1 e1111Jer, 190 I, and tl1e exa1ninatio11 
of these ga,~c the f ollo\vi11g results; the sn1aJler s1)eci1nens 'vere f oun<J to 
11ave bee11 feeding chiefl)r on l)aratliemisto ohlivia-11early every 011c 

of tl1em having some of tl1ese Orustacea11s in t11eir st 0111acl1-t]113 speci-
1ne11s were somew11at im1nature, bt1t t11ejr all f)l'Oballly })elongecl tc> t11e 
s1)ecies i1amed; a few other s1Jecies sucl1 as Ura11gon c£lln2a11ni, /'(lratylus 
s1)., 1.1emora longico1·11is, and jfetridic(J lucerts '''eJ e also 11otic:'!d. rj }1e 
stomaclls of t\VO c,f the }qrger specimens ''1 ere em1Jtj1

, ]Jut the ot]ier con­
tained frag1nents of two . 1,i1·011tocari.s secu11 ifrons. 

Other twel·ve 'Vhitings ranging from alJout 14 to 20 c.m., collected 
i11 Aberdeen Bay on November 29tl1, l1ad scarceljr a11:ything in theil' 
~tomachs that could be identified; but so far as the co11tent:· could l>e 
made out, the fi-11 appeared to have been feeding chiefly 011 .Annelids; 
l>ut a few fragments of species of fysidre \Vere also observed. 

Schistomy.-.is ·'1Ji1·itus 'vas the most common species in the stomachs of 
some Wl1itings captured ofl Collieston on July 5tb, 1901 ; P sPlr1 lorui11a 
rer1xi1·ia occurred in four of these stomachs and was abundant in one of 
them; Batl1y7Jo1·e1'a nor vegira " 1as pre~ent in one and OzJ~OJJleura in six. 
A iew other common forms were also observed. 

Six specimens from mith Bank, ~foray Firth, n1easuring 20~ to 27 
centimetres, and collected J,4ne 5tb, 1901, had verj' little in their 
~ton1acbs that could be distinguis11ed. A fem ale of A nzpelisr·cl arssi,rnilis 
~as about the only thing that could be satisfactorilJ" determined; 'vhile 
the remains of small fi ... hes, Annelids, and "·hat seemed to be fragments 
of a Orazzgon a1)peared also to form part of the food contained in these 
r.tPmac·ns-P-11 being con~iderah131 decomposed . 
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Ninety-seven specimens of Whitings from the Firth of Forth collected 
during April and 1Iay of the present year (1901) included the following: 
-A san1ple of t"Tenty of u1ediu1n size, n1eas11ring on an average about 25 
centin1etres (or 10 incl1es) in le11gtl1, and collected in April, had cotn­
parati vely little food in their stomacl1s, and what was of it \Vas much 
cleco111 posed ; bt1t Ro far as it cot1ld be identified it \Vas found to cor1sist 
for the most part of Crc1.ngori ctllmctnni, \vith occasionally the remains uf 
J>ct1trlctl1t.~ n101ztagui and s1nall fishes. Two small 1'repli1·01).~, 4-?0 centi-
111etres in length (measuring to tl1e end of the claws), were found in one 
of these ston1achs. .A. sample of smaller \"\7 hitings-sixty-two ii1 
i111m ber-collected i t1 April, and ranging f ron1 12 to 15 centimetres in 
le11gtll, appear to have been feeding largely on small Crt1stacca at the time 
they ,,~ere captured; every stomach was found to contain foocl, and some 
sto111achs 'vere well filled ; Crct1zr1on was, as usual, one of t11e organisms 
inost freq11ently observed, and specimens sufficiently perfect to be iclenti­
fiecl \rere found to belong to Crctngon ctll11ianni; P ciit<lcclus 1nonfctgiti 
\Vas a.lso occasionally uoticed. The Schizopoda were represented by 
JCrylltJ'OJJ,-; goesii, which was the only species observed, and it \Vas one 
'vl1ich occurrecl very ofte11 amongst the contents of the various stomachs. 
Tl1e Sympoda \Vas represented by several species, st1ch as L eucori 
nrtsicct, E1udol'ella t1·itnrctfulct, Diet sf ylis 1·0.~ftafus, and others; the Leucon 
\Vas, 110\vever, the most con1mon form. The I sopoda \Vere apparently 
rare, 011ly one-A~tarilla sp.-being obtained. Tl1e Amphipoda were 
l'PJ)resented by a nt1mber of forms, the following being the n1ost freqt1ent : 
- -1t 1111Jr-1 i ~r·c1 ct:~siJn zlis, ~pin lpes, and 1rir1r·1·oce1)lial et, Profo1nerl eict .fct5:!.ti'af et , 
J J1llich ia porrecfct, ancl otl1ers. 1'l1e n1ost common species of the Cope­
llocln obser\Tecl \Vas Te11101·ct longico1nis; but Cctlctnus .finmctrclzicit~, 
J->;; zt(lOf'lllan11s elongctfu~, LongiJJPrlict coronafct, and RobPrf~onia ten1tts 
'''ere also noticed. The para'3itic Copepod-Caligus 1·ci1Ja.l:-\vas found 
i11ixed tll) \vith the otl1er things in one or two of the stomachs. I do nut 
ren1en1ber havi11g previously observed Cc1ligus an1ongst the food of fisl1es, 
bt1t r,,erhaps t11ese specin1ens had bee11 conveyed into the stomacl1s in 
'vl1ich they occt1rred from adhering to some object '"hich the £sh had 
captt1red. Larval Balani ( cy1)ris stage) \Vere not t1ncommon, and the 
J\scidian-OiliopleurctJ- was also fot1nd in nearly all th~ stomachs; 
1\.1111elicls, 011 the other hand, \Vere rarel}r obtained. I give t11e follo,ving 
as examples of the contents of some of the stomachs, in order to show the 
variety of organisms son1etimes fou11d in them:-

( 1) (frctngon ctllmctnni, Erytliro1Js goesii, Leuron nasicct, Dia~tylis (1) 
I ztc~frrrt, Diec sf yl i .... ro .... trctf ci, A 1ni;,·eli~ca s1)., Periocitlocl es l ongi1J1ct1iic .... , ltlel if et 
s1>., P1·otomerleia j(tscictfct (inn.le and female), Tem01·c1; lonyico1·nis, L ongi­
]Jellict roronctfct, and R obe1·f.-;onici feni1i~. 

(2) Crctngon cillmanni, L eucon, Dictsf ylis, A1npeliscct sp. (~ spinipes), 
Ottf(t1z1t--:, 11e11Lora (n1ale), Oili·o1Jleitra. 

(3) l!;rytli1·01Js goesii, Leuco1i, !Jictsf ylis, Euclm·ella emarginafri, Ampe-
1 iscct, IJltl ichict faloata, P seu£localct1zus, and Longipe(/ia co1·onata. 

A considerable difference, when compared with the sample jt1st referred 
to, ,\.,as observecl in t11e food of some \Vhitings from the Firth of Fo1 tl1, 
collected on 1\Iay 13th, 1901 ; the average length of these specimens was 
abol1t seven incl1es (17J centi1netres). The food of this sample co11sisted 
larg ly of Schizopods ( 'cl1 i,-;foniy~i.' ~i1 ifit.~ and ornaf1l.·), and Oili·opleura 
\Vas also abt1ndant in several of the stomachs. A specimen of Gobiu~ 
111i~zuf11s \Vas found in one stomach, and a young Eupctgurus sp. and a speci­
men of llletopct ctlderi i11 a11other, but otherwise the food, so far as it could 
be identified, consisted almost entirel~1, if not altogether, of Schizopods 
u11d Oili·o1Jle1trct. From the occasional frequency and even ab11ndance of 
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these small tad1)ole-like Ascidians in the stomachs of fishes, it is evident 
tl1at, thougl1 minute, tl1ey are by no n1eans unin1portant as fish food, and 
especially 'vhen it is fou11d that even comparatively large fishes feed upo11 
them. It is also interesting to note tl1at the Sagittre, \Vhicl1 see1n 
u11dol1bteclly to prey on the smaller la1 val ai1d post-larval fishes, are then1-
sclves de·voure<l, son1etimes i11 quantity, 1Jy fisl1es of larger size. 

The an11exed Tal)le contains tl1e nan1es of the \~ariot1s orga11is1ns ,v}1icl1 
11ave been fou11d to constitute the food of \i\Thitings :-

CRL"STA.CEA. 

EupagHrt~s beriihardits (Li11). 
AnapagttrHs lceris (Thon1pson). 
E11pagutHs sp. 
Neplirops riorter1icHs (Lin. ) (one 47 ~ 111111. to end 

of claws). 
ltrangon, allman111, Kinahan. 
~ p1'rontoca1·is sPcurifron.s ( orn1an). 
Pandalus tnontagit i, L eacl1. 
Pcind,,aliria brerirostris (R'lthke). 
Gastrosaccus spin1fer (Goes). 
Eryth1·ops r1oesii, G. 0. ars. 
Prauri,us (?) 1i1ie1 m:zs (Rathl{e). 
) ~chisfoniysis spi ritus, orn1an. 

, , ( ?) ornattts, G. 0. ars. 
Le1tcon riasica, Kroyer. 
Eudorella eniaryinata (Kroyer). 

, , tritncatula ( pence Bate) 
Diastylzs rostratci (Goodsir). 

, , lucifera (Kroyer). 
Diastyl is sp. 
Pseudoc1t,nia cercatia (v. Beneden). 
Gnathza maxillaris (Mont.), (jun.). 
Astac1'lla sp. 
l)aratheniisto obli i~ia (Ki·u}'er). 
Callisoma ho1Je1' (A. Costa). 
H ippomedvri de1itic11lattts ( 1 pe11ce Bate). 
Orclion1inellcc 11ana (I{royer ). 
Rathporeia nori:eg1ca, G. 0. ar~. 
Batliyporeia sp . 
..rl rg issa ha 11iu t 1pes ( orn1a 11). 
H atpz 1i1a n.eglecta, G. 0. ars. 
A>npelzsca assimilis, Boeck. 

,, niacroc&phala, Lilljeborg. 
, , spin1pes, Boeck. 

A nipelisca s1). (frag111ent ). 
A mJJh ilochtts te i-i u 1 'nan its, Beech.. 
) "tcnotho~ niur1na, I)C11ce Bate. 
Metopci alderi ( .. 1 1>e11cc Bate). 

, , pHsilla, G. . Sa.rs. 
Le1icol lioe· lilljeborgz 1, Boeck. 
I)erioculodes lony11nan11s ( 1 pe11cc Ba.te). 
Pontucrates a1·enar1Hs ( '1po11ce Bn,to). 
i'-;ynclielidill111 brericor1Jun1 ( 1)e11ce l~ate) 
Epi 111eria co1 ri1g<'ra (U'n,bricit1s) . 
.1:l1Jheru~a b1'sJJl nusa ( i)ence Ba.to). 

, , l>orealis (Boccl\). 
Pc,1·atyl11s s1vaJ111Hercl cl11t1 (l\I. l~(l\var(ls). 
Ga11in1a1 us locttsfa (IJin.). 
J.f.el.iltt sr>. 
J.f, 1·ct lvl'en i (Brt1zelit1s). 

OTHER THI"c:s. 

Gobi its 11iinut1ts. 
I..Jo11g Rot1gl1 Dab 

()10U11g). 
Re111ai11s of ftat-fisl1cs. 
Rerl"1ains of otl1er 

yot1ng fisl1es. 
~epiola s1). 
Oikopleur<t ( co111-

111on). 
Sagitta b11Junctata. 
Annelid r emains. 
R en1ainsof tarfishes 
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THE Foon OF \VHITIXGS-cont1.11 tled. 

CRUST.ACEA. OTHER THINGS. 

Clieirocrates sp. 
Iega niphopus corn utus, orn1an . 
1icro1Jrotopus ;1iactllat11s, or111a11. 

Protoniedeia fo.sciata, Kroyer. 
Dttlicliia por1·ecta, pe11ce Bate. 

,, falcata, pence Bate. 
1110)tocantha, Metzger. 

Oythere 1Jorcella n.ea, G. . Bracly 
,, fiubercitlatct, G. 0. ~ ars. 

Oi1theropteroti }iuniile, G. . Brad~, a11d .J.. T or111a11. 
Asterope 1Hictria. (Baird). 
Philo~nedes inte1puncta (Baird). 
G1onchcecfc1 elegarts, G. ars 
Cctlan us fi 1i1na rch1c1ts (Gunner). 
Pseudocalcc1ius elongatus, Boeck. 
Te11iora lo;igicurn f.<; ( • F. l\:Iii.ller). 
J.l!lettidia l1tce11s Boeck. 
Ct< 1idtccict ]Jecti 11<cta, G. ·. Brad)t. 
Lu1ig1j>edict co1·ortata, Cla t1s. 
Brctllya typicci, Boeck 
Robe1·tso1iia tenuis (Brady and Robertson). 
Caligus sp 
Bala n us ( cypris stage). 
l\legalops ancl other young for111s of Crustacea. 

~'A ITHE OR GRErnN Coo. Gcliclus ri1·eris, L. 

Tl1e sto1nachs of four rnode1ately large specimens, l<indly l1anded over 
to me by Dr. H. C. '17illian1son, were exami11ecl, and gav·c t11e follo"ying 
results:-

(1) Tl1c stomach of a Saithe, 90 ce11timetres (36 ir1cl1es) i11 lengtl1, 
contained 011e IIaddoc]\: 28-(o centimetres (11 J i110bes) long, 011e 
'~rl1iting 24~ ce11timetres (9 i incl1cs) 1011g, t'Yo other rot1nd fishes 
(i \'.\rl1iti11g~) whicl1 measured about 20 and 261~ centi1netrcs (8 i11cl1es 
ai1cl 10 i i11ches) res1)ect,i velJ', and t,}1e back bo11e of anotl1er rot111d fisl1 of 
n1otlerate size. 

(2) A~ aitl1e, obtained i11 the Fish 1\iarket at .tl.berdee11, aud which 'vas 
slightly larger tha11 tl1e last, l1atl i t1 its sto111ach a Lo11g Rougl1 Dab l 8 13u 
centi1netres (71 inches) in le11gth. 

(3) 'l'he stomacl1 of anotl1er specime11 from the Irish i\1arket, a11(l '''l1icl1 
ineasured 88 centimetres i11 lcngtl1, contained the remains of fishes, but 
tl1ey 'vere too i11uch deco111posed f 01· identificatio11. · 

( 4) 'l"he fourtl1 speei111en, 'vhich \Vas a i11ale, anll was also olJtained at 
tl1e 1\berdeen Fisl1 11arket, <.tp1)enrs to l1ave been specially voracious; 
eigl1t fishes \\'Cl'e ren10\'ed f ro111 its stomar.b, tl1e di1ne11s1011. of "rbich \Vere 

as follows :-011e Com1no11 Dal) 18 centi1uetres (7 t incl1e~) in length, a11d 
sove11 \'1hitings; t\\'O of tl1e \'Tl1itings 1neasu1·e(l each 25 c.111. (1 Oin.) i11 
le11gth, 011e rueast1red 2i c.m. (lOAiri.), one 19 c. n1. (7*-in.), 011e I i!} c,m. 
(5tin. ), one 12 c.m. ( :!-}in.), a11d 011e 11 c.n1. ( 4 ~i11.) in lengt,h respectively. 

LYTIIE OR PoLI..-\Ch.. Gctc7u'8 pollctcllili ', L. 

l\ C'Onsiderable nu1uber of Pollacks ha"Ve been examined-about i1inety­
t,vo altogeLher-but the food contaiued in the stomacl1s of a i1u1n her of them 
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''Tas too in1perfect for satisfactory ide11tification. I11 tl1e ston1acl1 of a Pollacl{ 
captt1red i11 tl1e Bay of igg i11 tbe 11ets of tJ1e salmon fisl1ers 011 l~cl)ruar.\1 
l 9tl1, 1900, t11e l'en1ains of several s111all fishes <tncl Scl1izo1)od8 ("~'eh is 
to1n !}Sis spirit us) \Vere o bser\·ed. '1.,11 e f ollo,ving Crustacea 'vere obtn in eel 
in the stomach of a11ot11er Pollack received fro111 tl1e sa ln1Pn fisl1ers 011 
April 2nd, 1900, viz. :-lrlofltra tJJlCtrgi1lctfct, I (lolhcrt /Jct!! icct, frlofh Prr1 
/JPlc1r1ica, and I clof.lzPct lineclris .... 4..11iclfl1il!ct l1001ctri, Pctrc~jussc(; ]Jelcl!/ictt, 
(,''ct}Jrellci septentrio11cllis, and fragt11ents of so111e otl1er S[)ecies. 'l'l1erc 
\Vas also a })Ost-larval Eel in thi$ sto111acl1. T\vo sto1nacl1s 
obtained f 10111 the salmon fi~hers-011e on A 1)ril 16 tl1 an cl 011c 011 t 11<' 

l 7ih-contai11ed the following orga11isn1s :-frlolllPCt 7;t?lci~·iccl, /1/nlheu 
r nzcl1·oi1ictlct, and l rlofllea lir1,ecl1·is . A nictf h illcl huniclri, 11 uc1lr> nilsson i, 
Ccprella srpfr ntrionctlis, a11d remai11s of otl1er An1pl1i1)ods. 1\. you11g 
Pollacl{ abot1t 47 ~ centi111etres (19-fu inches) i11 le11gtl1 \V<tS re-

~ ceived from the salmon fishers on April 18tb, and in its sto1nacl1 t11e 
following Crustacea were obtained :- 'cllisfo1111;sis SJJirit lt • ..:, l rloll1ra 
11ctlf ica, I r1otliecl pelclgica, l rlotliecl enzctrt1i1ict fct, and CazJre11ct se11f.P.nfrio11cffi:.;, 
as \Yell as the ren1ai11s of so1ne An11elids. In the illtestincs of this fisl1 
over t\VO 11u11llred specimens of tl1e cestoid parasite- J;;cltinorh !/ ncll l(S acu"­
\Vere obtained, as well as a few i1e1natodes. Anot11er sto111acl1 recrive<l 011 
A i)ril l 9th co11 tained an imn1ense nu1nher of Cc111tella sr jJfrnf rioncr1 is, as 
'vcll as the ren1ains of otl1er Crustaceans and of and-eels. In a sto1nacl1 
recei \1ed f ro1n the sal111on fisl1ers on June 6 tl1 the remains of ..t\.111pl1i1)ocls, 
the ge11us and species of w l1ich \Vere cl Oll btf t1l, '''as the or1ly f ootl 
o ])se r'' ed. 

In tl1e stomach of a Pollack recei\'ed from the salmon fisl1ers i11 J ttl,y 
of this year ( 190 I) Ccrp1·ellci SPJ te1zt rio1zcr 1 is ''"as again com1non. Tl1e 
freqt1ent a1)pearance of tl1is ca,JJ'(!l/cr i11 tl1e sto1nachs of these fisl1cs 
seems to indicate that it 111ust be more or less abl1ndant sou1ewhe1e in tl1c 
vicinity of tl1e Bay, a11d that it is a favot1rite kind of food 'vitl1 tl1e 
Pollack. 

A Pollack abot1t 27 centimetres i11 le11gtb, take11 i11 60 fatho111s off 
Aberdeen 011 October 3rd, 1901, l1ad the followir1g orga11is111s iu its 
stomac11 :- A small rol1nd fisl1 too in1perfect for identification (its lengtl1 
\vould be abot1t 9 ce11timetres ), tl1ree or four ]:>(l1zdcllus 111onfagzti, a f C\Y 

s111all Decapods (sp. ?), Hy11erici gctlbct, and a fc\v ~ cl1izo1Jods belo11ging to 
1fysidre. 

The following orga11is1ns \vere obtained in the sto111achs of f ot1r 
Pollac}{ taken ii1 ~ t. Ar1dre,vs Bay in the sa1n1on fisl1ers· nets clttring 1\fa~', 
1901. Tl1esc specimens measured about 43, 50, 51, and 62 ccnti111et1cs 
i11 length respectively. The stomach of t11e first co11tained the re111ai11s of 
fisl1, 011e or t'Yo small ('1ephalo1)ods a11d Crustacean and A1111eli<l 
remai11s, but i1ot sufficiently perfect for satisfactory ider1tificatio11. 'l1 l1e 
second contained a large and-eel, .1111l 111orl !Jfls sp. 'fl1e tl1ird containecl a 
s1)eci1nen of U1zos s1). (J.Iote!!ct) abot1t 12 ce11tin1etreR long; but i11 the 
fourtll tl1ere ''Tas i1othing thu t could be identified. 

A sam1)le consisting of six specin1ens wl1ich \veee se11t from Gir,'an, 
Firth of Clyde, in 1\Iay, 1901, had scarcely a11y food i11 t11eir sto111acl1s 
that could be satisfactorily iclen tified. Tl1~ s1)ecime11s i11casl1red fron1 2 i 
io 28 centimetres in lengtl1, a11d the stomach of 011e of tl1e111 co11tainecl a 
sn1all LcclJru ... , very impe1fect; while tl1e rc1nains of Cru:stacea (probab1.)' 
of Cranr1on sp.) '''ere obser\red in tl1ree. 'l'l1e conter1ts of t11e other t,,.o 
stor11acl1s \Vere very inucl1 dcco1111)osed. Three s1)ecin1e11 · \Yere 8011 t fro111 
Gi rvar1 on October 15 tl1, 1901, tl1e length of \Y}1ich i11east1recl ~3 J c.111., 

33 c.1n. and i13 c.111. res1)ecti,~el)r. The food containecl in the tomael1s of 
this sa1nple co11sisted entirely of tl1e remains of small I·Ie1ri11gs or .._ prats 
about 3 inches (75 mm.) long. 
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1"'he an11exetl Table contains t l1e names of various organisn1s observed i11 
the stornac11s of t11e variot1s Pollacks exa1ninecl :-

OnGANIS~Ib On~ER\1ED I N 1'HE S1o~r.iCH:s OF I>oLT .. ACK...,. 

CRu 'r.ACE.t1. 

1ra. nuo1i rulya 1·i;; (Li11. ). 
Ora nyun ~1). 
Pct1tdalu.o; mvnfurJHt, Leacl1. 
l)eca1>ncl rc111a111s. 
1.'3ch1':-;to111 y~is SJJititu", ... T ur111a11. 
, 'eh isf 011z ysis SI'· 
lllolhcc.t balf,icc'1 (Pallas). 

, , 1>elayica, Leacl1. 
, e1nr<1·qinufr1.i (FalJriciti ). 
, l i 1 i er' ~ l " (Pc i111 all t). 

ll111>e1·i(t !/(tlhct (.:\Io11tagt1e). 
II11ale llilssuni (ll~ttl1ke). 
411itJ1"kisc(( .<:;>in i1)es l3occlc. 
P<trat ylits su·rJ.,111 i111?fclc<nn i (l\I. Ji:tl \V:ll'Lll"'). 

rl)11rtlhillct ho1H<Jti (Fal)ricitu~). 
/>a rr1j(t sci J)e[ l<[J icct (I.icacl1 ). 
lJHlicll iu SI). 

(
1(lJJrellcJ SP-]Jtentriunal t~ (l{rtiyer). 

OTHER THI "'(;S. 

Labrics isp. (7 c.111.). 
Oiios <:;IJ. (12 c.111. ). 
• 

1ct11cl-eels (re111ai11s). 
llerri11gs or •11lrats 

H1)otit :~ i11cl1e::;. 
Y ot111<>" Eel . 

t:> 

}4'isl1 rc111ai11s. 
S111all 1e1>l1a.lo1)ocls. 

~ e\Tc,ral s1)cci111ens of s111all Ling 'vere exan1ined, bttt the 011ly food 
ollservetl ir1 tl1eit· ston1acl1s co11si ted of tl1c ren1ai11s of Cttl~tacea 
l)clongir1g to tl1e ])eca l)Oda a11ll S)·m 1)oda, l)tl t t11ey ''rere too ir111)erf ect for 
i<le11tit1catiou. A i)art l.J1-tl igestecl Eel ( .. 112gzli!.tci uul!7ct1·is) \Vas fot111cl in t 11 e 
sto111ach of a srnall Li11g capttlred in the Ba:y' of .t::r-igg 011 J u11c 30th, 
1900. 

FIVE-BEARDED Rocr~LING. 01zus 11iu.stel(t, L. 

T11e ston1acl1 of a specin1en abot1t 10 centi1netres i11 length, se11t fro1n 
A11na.n 011 July 30th, 1900, contai11ed a number of ~\n1phipoda a11d <>ther 
Crustacea, but tl1ey were too in11)erfect for identificatio11. 1\ Fi,1c­
l)ear(letl Rockli11g taken in the Bay of ~ -igg, 'vhicl1 1ueasured about 12 
c1n. in le11gth, had a nun1ber of Isopods a11(l AmpJ1ipoc.ls (i11clu(ling Hyclle 
lzibboclc1"anct) in its c;tomach, bt1t the specime11s were ii11perfect. 

Te11 Rocl\:lings fron1 tl1e Firth of Fortl1, collected on ~Iay l 3tl1, 1901, 
111east1red from 13 cm. to 23~ c1n. i11 length : tl1e stomachs of all tl1ese 
s1)ecin1ens containetl food which consisted cl1iefly of small Crustaceans. 
Ora.'ngo1t Clll1nctnni \\1as observ·ccl ii1 eigl1t stomacl1s, Pc(;1zclctlit.s montrtgiii 
in t'v-o, a11cl brytli1·l'.l s ~1oe,ii i11 one; only one species (a Di ctsf 1lis) 
l)elo11gi11g to the S.)rm1loua (Oumacea) '"as obser\1ed in tl1ese sto111achs, bt1t 
110 Iso1Jocls \Vere obtai11ecl. Tl1e A1n !Jl1i pocla, on tl1e other hand, were 
re1Jresentecl bj"' a nun1ber of s1>ecie~, comprisi11g 1!1ri1Jc/i::;cct ?Jl(lcrocepl1ala, 
l/ w1·tl love1ii, l)roto111eLleia .T<tsc ictto, (.J.1zciol(11 1Jlci1z i1Jes, and Dttlicliict ./ctlcftta. 

No opepods 'vere observed i11 a11y of the stomacl1s, but several 
str<lCOcls, SllCh as JJyllloCytllei'P. t1J11·giclct: n yfllocythere simz1le:c, Lo. ·ocoriclia 

'i112p1·e~ a, ancl ~{aclicuri1ia te1i~t ·s~1·1na, ''"el'e i1oliced. The remains of small 
.\ scidians and 1\.nnelids occurred in one or t'vo of tl1ese stomarl1s, a11tl 
also some }'Ot1ng Bala1ii ( cypris stage). It ruay be mentioned that sixty-
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five specime11s of a Bo1noloclius take11 frotn t11e gills antl gill-covers of 
011e of tl1ese Rockliogs, ap1)ear to belong to a i1e'v s11ecics. 

The annexed list contains the names of all the organis111s observecl :-

• 

LIST OF SPECIES 1~ THE STO?rIACHS oF F IVB-BEaRDED RocI{LINGs. 

CRUSTACEA • 

Ora ngo>l allmc,(,H n i, l{i11ahan. 
lJranyon sp. 
Pccnda};us 1nontauui, Leacl1. 

. ErythrOJJS goe:;i l, G. 0 .. ars. 
Diastyl zs s1). 

mall Isopods . 
A1npelisca 1;iacroce1Jliala, Lilljeborg. 
Ampelisca sp. 
Ganiniarus locusta (Lin.). 
Jfrera loi:erti (Bruzelius). 
Gartlrnarop~is 1iana: G. 0. ars. 
Protonled eia fasciat(t, Kroyer. 
U1lciola jJlaJll]Jes ( T or1nan). 
Dul1.chzc" .t<.tlcata, 'pence Bate 
.DHlichia sp. 
0!/there lHtea (0. F l\iiiller). 
Loxoco1lcha 1 oipressa, Baird. 
Bythocytliere si >nJJlex (N or111a11). 
B1rthocythere lurgida, G.(). ar~ 
Machceri~ia te1luissi1n(l ( or111an). 
Tlialestris sp. 
Bala1ius ( cypris ::;tage ). 

0TIIER T111 ·as. 

!11 ·ect larva. 
.. 'in all (1) Ascillia11s. 
A11nelids . 

tarfish remains. 

GREATER SAND-EEL. A1JLnlor7 !Jles laJtcro!atus, Le Sauvage. 

Six and-eels from the ~Ioray Firtl1, measuring 12i cm. to 16~ c111. iu 
length, and collected in J tlne, 1900, '"ere four1d to l1ave been feeding large!)' 
on Copepods, and tl1e following species ''rere recogr1ised ~- Psettr.locala1t1_1s 
elongatus, Te1riora lorigicornis, l~ctinosonia s1). (7 sa1·si), ,, 'tenlielia St)·. arlcl 
Liclio11iolgus sp. Larval Bala1zi (cypris stage) \vere also of frer1t1er1t 
occurrence. A sam1)le con11Jrising four specin1ens which \Vere sent f 10111 

Annan in April, 1900, had nothing in their stomacl1s tl1at cottld be 
identified. 

In the stomacl1 of a specirnen fro1n the ~foray "B,irth (~ 
11nitl1 l~a11k), 

collectecl on Jt1ne 5tl1, 1901, many pelagic Copepods \verE> observ·ed, a11cl 
they belonged for the inost part to two s1Jecies-C'alar1,i<s.tinmarclzic1ls anLl 
Psell(loccdarii<s elo1zgati1s; in this stomach no organisms other than tl1e 
Copepods 'vere noticed. I have note::; of a sa1nple of ten specime11s 
collected ou December 26tb, 1900, but the locality ''There tl1ey are 
from is uncertain. Tl1e length of these speci1nens ra11ged f ro1n 151 
cm. to 17 i cm., antl the stomachs of all of tl1em contained food. '£he 
food i11 three ''Tas i1ot sufficie11tly i)erfect fo r identification, bl1t the 
contents of tl1e others consisted almost entirely of pelagic Copepods, the 
prevaili11g species being J"emora lortgicotnis. Ccllccnus ~fi,n1riarchicus \ras 
observed in one, and a number of speci111ens of 1e1ztro1Jages ty1,ic11s were 
obtained in another stomach ; a young Ji ytilis (~) erlulis occurred in one, 
a11d larval Balani (c)rpris stage) in one.t 

*This Boniolochus is described at p. 289 of the present Report, under the name of 
Botnolor/, onos1. 

t Van Beneden states (Les Po:s~oris des Cot.r. de B elgique, p. 64) that the food of t.he 
closelJ -allied species, A 11l1nodyl~ tobian us consists also of microscopic rustacea. 
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The annexed list contains the names of all the organisms observed :-

LIST OF 0RGANIS~fS FROltI THE ST01'1ACHS OF GREATER SAND-EELS. 

CRUSTACEA. 

C'alan1ts firt1narchicus (Gunner). 
PseHdocalanus elonyaftts, Boeck. 
11eniora longicorrtis (0. F. l\Ii.tller ). 
c:entropages typ1c1ts, Kroyer. 
Actinosonta sp. 
A ten.hel 1a sp. 
Lichoniolg1ts sp. 
Balarttts (cypris stage) . 

OTHER THINGS. 

Yol111g JJf yt,ilis. 

l 

. / LONG ROUGH DAB. !Jrepanopsetlci platessoi(les (Fa.br.). 

The ston1acl1s of one l1t111clrecl ai1d five I.Jo11g Rough Dabs, chiefly s111all 
s1~eci.111en s, 11ave been s1)ecially cxaminell; t\venty-eight from the Sl1etla11d 
<l1str1ct \Yere collected or1 Septe111ber 4th, 1900, ancl other five 011 J\Iay 
l 7tl1, 1901 ; sixt.}r specimens from t11e Firth of Forth were collectecl 111 
~fa.)T, 1901, a11d other six 011 July 13tl1. Six specimens from deep ,,,ater 
al)ot1t te11 n1iles off Aberdeen \vere collected on September 3rd, l 901. 

'fl1e food obser\1 ed i11 tl1e sto111acl1~ of tl1e ~pecimens fro111 Shetland, 
,v}1icl1 ''rere collected sixty-fi,~e miles sot1th-east of Sumbt1rgh Head 011 
._eptember 4th, 1900, was i11 so111e ca-;es largely con1posed of the remains 
of A11neli(ls, 'vhile in others it co11sisted chiefly of Starfish remai11s. 
Tl1e lengtl1 of t11e speci1nens ranged from 4 1~~0 cm. to 16 c111., but fully 
57 i)er cent. \Vere u11der 10 c111., and it 'vas tl1e food of the larger 
s1>ec1111e11s tl1at \Yas co111poseLl cl1iefiy of An11eli<ls, \vhile that of tl1e sn1aller 
co11sistecl for the most part of s111all Starfishes (01)hit1ricls). S1nall Crt1stacea 
'vere also inoderately freque11t i11 tl1e ~ton1achs of both the larger a11tl sn1aller 
fisi1es, but ~Iollt1sca \Yere rarely obtai11e(l. The Cr11stacea. i11clu(lc(l 
exa1111)les of se,:eral grot11)s. Tl1e I)ecapocla ''yere represe11ted b)1 s111all 
11 er111its, tl1c s1)ecies of \r}1icl1 cot1ld 11ot be clearly inade ot1t j l1.i'r.1Jth1·ops 
sei'ral(t re1)re:sented tl1e .._icl1 izoµocla, a11d 1Ie11z ilc11n1props rosra and lJia8t1;lis 
Sf>. the ,;r1111)olla. The ... \..i11pl1i1)0Lla con11)ri&ed se\1etal s1>ecies, sucl1 as 
lf1°JJJJOnieLl01t £le1z ticltl at 1ts,H al in1eclori pa1·viJJzan l' .... , .... 111tlJl lisca 1n acrocr: 1Jh ala, 
t l1e rare f)lt/.icl1ict ·11ionacrt llfft(l, a11cl others. Cyth er(j tlil?lel1ne1isis a11cl 
/Jythocythe1·( siJJizJle.r re1)rese11ted tl1e Ostracoda, bt1t the 0111) Co1Je1>ocla 
observed '"ere C(tlct11,us .tin11ic£rcll icus a11cl ~!1en101·cl lo1zgico1·1iis. 1'he seconcl 
Salll [>le frOlll ~hetlanll ,,-as frOlll 85 fatl10111s and col lectecl Oll nfay 17 tl1, 
190 l ; tl1e CJ i)ccin1ens of tl1is sa1111)le i11eastired 7 t, 10-\, l 2t, l 4t, a11cl 181 
ce11ti111ctres resi->ectivelj'. Iu tl1c sto111acl1 of t11e first two, speri111enr-. of 
l.Jeuco11 1ic1slcct an<l so111e other Crt1stacean re111air~s \Vere observccl; i11 t l1e 
sto111ach of tl1e seco11<l t11c1'e '' el'e t\Yo ~mall 8l)ec1111ens of i.\.cltic((; n.11d of 
t\YO otl1er sn1all u11i,·alves (i1111)erfect), all of them contai11ing IIer111it Crabs j 
tl1e slo111aclt of the third co11tai11ecl t'vo 1\raticcts ancl a fe\v very yot1ng 
FtlSllS s1)., all \Yitl1 Hermit.~~ tl1e fourtl1 11acl in its sto1nach 5everal s111all 
1\Tltficcts, 011e ~1)ecime11 uf the son1e\vl1at rare Adeorl is subcari1lctltl~ and a 
11tO}Jlzo1i (or D~frtt1ici(t) sp., all of \Yhicb hacl s1nall Hermits located in 
tl1e111 ; in the stomach of the fiftl1, a spPcime11 of .Anapctgl(/tus lrevis 'vas 
found occup)1ing tl1e shell of a small 1\.,.(tticct, and tl1ere were also one or 
t\VO srnall FltSllS co11tai111ng 11ermits, even the shell of a Dif'rupa '''as 
ob er\1 ed 'vl1ich haLl been utilised hs· a tiny Hermit; this last was the only 
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stomach of tl1e i)resent sam1)le in 'vhicl1 tl1c re111ains of ~ tarfisl1cs 'vere 
observed. 

Of tl1e sixty specime11s fro1n t l1e l?irtl1 of I~"'ortl1 collected dt1ri11g ~ia)', 
1901, thirty-four measured from 7 t to 9t ce11 timetrcs ancl t\ve11t)r-six 
from I O! to 19 ~ ce11timetres in lengtl1. Crustacea for111ed tl1c i)ri11ci1)al 
part of the food of all the specimens, the 011ly diffcre11ce 'vas t11at 
Ostracoda a11d Co1)epoda, whicl1 \\Tere freqt1ent in tl1e ston1acl1s of t l1c 
smaller fisl1es, '\vere seldon1 observed in those of tl1e larger. 1'11e re111ains 
of Annelids \vere not very com1non, ancl Starfisl1 re111ains \ve1·e rarely 
noticed. The shells of sn1all urti valve iiollt1scs contai11ing I Ierm its \Vere 
met 'vith in one or t\vo of the stomacl1s. 1'l1e variety of tl1e 1rt1slacea11 
species was considerable, but none of t11e larger J)ecapods '"ere ol)tai11ocl, 
Crcl)lgOJi (~) ctll11ian1ii, '" l1icl1 was riot observed very often a11d \Vas t1stta l ly 
i11 a more or less fragme11tary conditio11, \Vas the largest of t11e Urt1stacea 
noticed. El'yfli1·ozJs goesii, Scliistomysis or11ata, and L e11co11 nrtsica 
occurred very frequently; Psei1.docun1a ce1·caria, Dia.~fyl i~ l11,.~/.P,1'Ct, a11<l 
one or two other species of Sy1npoda were also observecl. No Iso1)od 
species 'vas obtained in the stomacl1s of this sam1)le. Tl1 e An11)l1i1)olla 
'vere represented by a nt11nber of species, some of tl1em bei11g rare for111s; 
t11eir na111es are all e11tered in the tabulatecl list, but a fe\v 111ay be given 
here :-A J111Jelisca. 1nacroce1Jliala, 1l 11lpeliscct lJrericorn iH, II GJJl 0011.~ 
tu bicola, .r11ri1Jhiloclius ten11iJ1ia1ius, (Jheirocrates suJicleicall i, ] JJ'uf onle(l eia 
;·asciata, Ditlicllia 11io1iacanflta (not IJreviously i1oticed in tl1e F1rtl1 of 
Forth), and others. Bytliocytliere sim1Jle.1· and Cyfltere du11,elrnensis. 
belonging to tl1e Ostracoda, were occasionally noticed, so also \Vere the 
two species of Copepoda-Longipedia coronata anJ llobertsonia teriuis. 
Otl1er things observed included larval Balani ( cy1)ris stage) and several 
.Anemones. The sample of Long Rot1gh Dabs from the Firth of Fortl1 
collected at Station V . on July 13t1t, whicl1 were all t1nder 10 centi1netres 
in length, did not have very much food i11 their stomachs, and 'vhat 
'vas of it consisted chiefly of Crustacea. Ampelisca assimilis a11cl 
Ericlttlionius dejormis were observed in these stomachs ancl \Yere t11e 
only s1)ecies satisfactorily identified. 

Six specime11s from the deep water off Aberdeen collected on Scpten1 lJer 
3rd, 1901, 11ad an average lengtl1 of abot1t 13 ce11timetres. The foocl 
contai11ed i11 t11eir stomachs 'vas very similar to tl1at observed ir1 tl1e 
s1)ecin1ens from the Firth of Forth. 

The following list contains the names of the various orga11isms referred 
to in the preceding notes :-

L1sT O.lf SPECIES FouND IX THE STo~rACIIS OF LoxG RouGH DAB':> .. 

CRu TACEA. 

EH]Jlt[Jll rHs ( ?) c11c1 )lCJtsis (Thomp. ) 
Aria11agurHs lc~t·is (Tl1omp.). 
JJu1Jagu1·Hs sp. (sn1all). 
C1·a ngon, all11za n 11 i, Kinahan. 

,, na11tls (Kroyer). 
1,. oung Carida (' Punclctl us). 
Eryth1·011s qoec;ii , G. 0. ars. 
~ cliiston1ysis ornata (G 0. Sars). 
lleni1·lct1npro11~ rosect (Norman). 
LeHcon 11asica, Kroyer. 
E'ltdorella sp. 
Diastylis rathk ii (Kroyer). 

, 

Y oun<1 fish (Herrin" 0 0 

or 8ancl-eel, 37 
mm. long). 

Tcllina (?) te1iuis. 
... \r<tf iru SI)· (s1l1all). 
Tu r1 itella tcreb1·u. . 

... 4cleorbi~ :>11bcu. 1·inccbHs. 
F'ittSt{.S sp. (j un. ). 
Pleu1·otu11tlt septr.1nyu­

lctri.s. 
Plett roto11ia t,.evel?/rt 1La. 

, ' tu,-ticola. 
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L1srr OF~ PECIES FolP-{D IN THE STO:'\IACHS OF Lo~G RoLGH DABs-co1it1 1tu ld. 

CRt:STACEA. 

Diastylis l uc1jel'Cf ( Kruyer ) . 
P seHcluctcutc< ceJ·cct ,. icJ, (P.-J. \T. Beneden). 
Jii111Jo11ieclon cle1it iculaf u.c; ( i)ence Bate). 
'l'r!JJJhosellc1 h tiri n a1·i (Boeck). 
lia>'}Jinict 1neyleclct, G. 0. Sars. 
111111Jeli~ca ty1)icct (Spence Bate). 

, , bre ticu >·n is (A. Costa). 
, • 1ncrcroce1Jhalc1, LilljeLorg. 
,, c1s:s1tnil1~, Boecl(. 

lfc<1Jloo1Js l uuu,;olct, Lillje l)org . 
..1J1117Jliilor.lt1ts te11 H inla1i11s, Boeck. 
1lfeto1Jc1.i sp. 
LeHcothoiJ lil~icborgii, l~oeck. 
l'e;·ioculocl >s lu1igi1na1111s (~--cpe11ce Bate). 
I'o1iloc1·ctles o 1·e1ic1ri lCs ( '1>cncc Bate). 
llctlinieduH JJar1·in1c(!}tllS ( ·r)ence Bate). 

heiJ'ocralus sunclezualli (Ilatl1ke) . 
. ~d orcl! grclc1'lis ( i)cnce Bate). 
]>rot oniccleia fa.s<'1°<1tct, l{tdj1 er. 
]>Jiutis lonyicaLtclcttc(, ( '11e11ce Bate). 
JE1'ichtliu1iius clefo1·}nis, l\f. Ecl\varcls. 
lJiilichia JJOJ'recfct, S1)e11cc Bate. 

, , fell ea ta, 1)e11ce Bate. 
, ?1tonacctnthci, J.\:Ietzger. 

Plilisico ?ti(ltinct, Slab1Jer. 
(J11there conr,i111t£1. T. R. ,Jones. 

,, li111icol(<, TormHJ1. 
,, clil1ielnie1tt;l~ (.L ~ or1na11). 

Loxoco1icha to1n.fl»iHclHs (1,. It. J o11es) 
J~11tlioc ylhere si 1n1Jle~r ( orma11 ) . 
Cctlctn H.s .fi1i11iarch icus (Gu1111e1 ). 
'l'cn1ora longicor)ti~, 0. F. l\Inller. 
ljo11yi1)eclia coro1t<.lla, Claus. 

• 

lEcti nosonl<l Sl)· 

l~obcrtsu1iic< tc1iu is (Brady '"nd R olJertson). 
l~ala?t lls ( c.Y!Jl'is stage). 

OTHER THINGS. 

Ttopliori (or Def1·art­
cia) S}). 

Drfrorici(l! S}). 

A11nelicls ( Cl1reto-
IJoc1a). 

D if1'Uj)((, SI). 
1 tarfisl1 (Ophiura) 

re111a1ns. 

,, ... 111 FF OR ~'AIL FLUI~E. Le1Jillorlio11ibus ioli~tf· (\\T alb ). 

'I l1e N nil 11 l uk:es examined were collectcll, for the i11ost })art, f ron1 clee1> 
\vater ( 5 fat110111 s) 11ortl1 of Sl1ctland 011 :rviay 17th, 1901. The nt1n1ber 
of s1)ecin1c11s ''Tas thirt.}r-011e, and they measured 11} to 20 centimetres i11 
le11gtl1. Tl1e foocl observell i11 tl1eir ston1achs consisted al111ost e11tirely of 
trnstacea, but it \Vas i11 r11ost cases ''"ery fragn1 e11ta1y. The Euphat1siiclro 

\Vere n1ost in ev·ide11ce as a11 article of food, bt1t tl1e ge11t1s or species could 
i1ot be satisfactoriljr deter111inecl ; tl1ese cl1izopo<ls occurred i11 the 
sto111achs of i11ll.)T half t11e i1t1111ber of tl1e fishes exau1ined. 1Crytli1·01Jt5 
.·er1·atils \\1as also freque11tly obser,red. Orartgo1i (1) all1na111zi \Vas found 
i11 t11ree sto1nacl1s a11cl 1\7ilta ellttlis ir1 011e; 1!1~1pel ist1 l hrevico;~1lis \Vas 

obtai11e(l i11 three, ancl tl1c re1nai11s of J\.1111elids in one, bt1t tl1ese 
orga11isn1s \Vere com1)aratively fe\\1 in number. 

In tl1e stomach of a iuoderate-sized ail Flt1lce ca1)t ireJ off ... t\..lJerdee11 
011 J tll)r 7 tl1, 1900, a ~lpiola sp. ( t) and the remains of Orarlgo1i sp. 
'Yere fot111d. 
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The names of the various ozganisms are given in the tabl1lated 
list annexed :-

PECIES Fou~n I N STO)I.A.cns OF , AII" FLUJ{J·;s. 

CRt'STACEA. 

Ilemaius of Deca podi-;. 
J;Uj)O.gtt /'HS Sl). 

Nikct cd11l1·s, Risso. 
f 1ru1igu1i (?) allnianni, l{1uaha11. 
R e1naius of Eu1)l1ausiidrc b l ) · 

Er11throp8 serrotits, G. {). Sar:;. 
Anipelisca brellicorn,1·s (A. Costa). 

j <J}Jivlct s11. 
I~cmai11s of 1\11110-

licls. 

SCALD-FISH. Platopltry~ laterna ('\r alb.). 

A si11gle speciu1e11 from the Clyde 'vas ca1Jtured bet,vee11 Rht1ad Poi11t 
a11<l ..c\..ilsa Craig i11 22 to 25 fathoms on October 4tl1, 1901, a11tl i11easurctl 
about 12-~ ce11ti1netl'es. A fe,v fragments of Cranyo1i all11ia1i1ii \vas tl1e 
only food observed ir1 t11e stomach of this s1Jecimen. 

PLAICE. Pleit1·01iectes lJlatessa, L. 

T''ro hundred a11d t'vent)~-six Plaice, most of then1 sn1all, have 
been examined. 

Eighteen specimens from the l\:Ioray Firth, collected 011 nfay l 8tl1, 
1900, and measltring from 7-k to 20 centimetres, ap1)eared to 11ave bee11 
feeding for tl1e 111ost part on Lug,vorms, .Arenicolcl sp., as the food 
contained in their stomachs, as far as it coulJ. be distinguished, co11si~tecl 
of the remains of these Annelids. 

011e hundred an<l thirt;r-fi ''e specimens '''ere from A11nan ( ol '''ay r"'irtl1 ), 
and \Vere collected 011 April 30th, 1900; eigbty-t,vo of these s1Jecicnens ' ''ere 
l111der 10 cer1ti1uetre!:> in lengtl1, '" l1ile the otl1er fift)?-tl1rce ra11gecl f ro111 
10 to 19 centi111etl'es. The sto1nacl1s of nearl)' all tl1ese fishes co11tai11ecl 
fooJ, but it 'vas in 111any instances too ii111>crfect for satisfacto1·y 
deter111iuatio11. Tl1e organism \vl1ic11 con11Josed tl1e 1Jri11ci1)al tJart 
of tl1e food of the smaller specin1e11s 'vas bT111·yte11i<JJ'((, celo.1· , 011e of the 
Co1)e1)oda. Coro1Jhiu1n gros~zj;P.i;, re1uains of • ;cl1izu1)ods (~Iybidre) , larval 
Bltlctrii, fra.gments of lan1ellibra11ch sl1ells and of pol,ych~ete 'vorms \rere 
also occasionally observe<l. The food of tl1e larger Plaice, on tl1e otlter 
11a11d, consisted for the iuost part of small la1nellibra11cl1~, such as 
Telli1ia ( cl1iefly 11

• bctlticct ), Cc1 rdi1tni sp. (probably· ;you11g C. erl 11le a11tl 
(

1 
•• f(tScictfztm) . Co1Je1)ods 'vere rarely obser\·ed i11 the stomacl1s of tl1e 

larger Plaice. Another sample from An11an co11si';ti11g of t \vent,y-four 
sn1all s1)eqime11s, ranging fro111 3-J to 41 centimetres i11 lengtl1 a11<l 
collected 011 June 26tb, exhibited, as regards their food, a son1e,vhat 
re111arkable co11trast to those pre,'iously exami11ed which \Yere collected in 
... \pril. The food in the stomachs of the preser1t sample 0011sisted entirely 
of the Copepod Jonesiellc£, SJJinulo-.:ct, one of the Harpacticidre ; this 
s1)ecies occurred in considerable i1umbers in almost all Lhe stomacl1s in tl1is 
sarn1Jle. In the stomachs of a11other sample from the same place and 
collected at the same time, but ranging from 7 to 7 ~- centimetres 
i11 length, Jonesiellcr, 'vas again of frequent occltrrence, but a second 
Harpactid- Cctnuellct per]Jle.t'a- was also mocleratel.}· common; specimens 
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of ('!Jllip1·e (1) pPl/1trirllt 'Yere occa io11all.)' i1oticed, as 'veil as a fe\Y 
1;ora111inifera ancl fragrnents of C1·{t11gon vitlg£<.ris. J\. furtl1er sample of 
seveu fishes, '"l1icl1 1neast11ed fron1 10 to 15 centi111etres, hacl 1\.11nelicls i11 
tl1e sto111ncl1s of five of tl1er11; 111riJJ!1 idotus si1. was ol)served i11 011e, l)ut 
tl1e contents of tl1e otl1ers coulcl riot be clistinguisl1ecl. Eigl1tee11 
s1)eci 111e11s, also fron1 J.\..n 11nn, arid collcctecl 011 J lll)' 30tl1, 1900, l1ad \Ter)' 

.. Jitt]o ir1 tl1ei1· ston1acl1s, t11e 0111.)r organis111s i(le11tified bei11g sn1all 
la111cllibra11cl1s ( O{tl'rli1tr11, SJ). ), Gnstero1)ocls (Risso£1.t sp. ), Olcn1.1ella 
7Je1·pl e.ut, t11e re111ains of 011e or t\VO 1\.,111l'l1i1)oda an cl s111all A t111elids. 

l n t11e sto111ac]1 of u n1o<lerate-sizecl l)laice ol>tai11ecl from tl1e fisl1ern1e11 
at tl1e I~ay of Nigg on nfarc11 29tl1, 1900, the follo,ving species 'vere 
obt~ i11ed :-Lf ... nctt/1 ill£t Jio1rlc<1·i, Glt1ri111(<.t1£S loG?lStct, l r.lotl1el6 balticct u11d 
f {lotlieri e1nc1..1·r1i1l(ttlt; \vl1ilc i11 t11e sto1nacl1s of a fe\v Plaice, also of 111oderate 
si~e, tak:o11 i11 tl1 e Bajr of · i ~g on 1\. 1)ril 11 tl1, 1901, 011l}r the re111ai t1s of 
1\11 nelicls \Vere obser\red. 

'l1]1e i1n1nes of tl1e organisrns frorn tl1e ston1acl1s of t11e Plaice referreLl to 
i11 t11e 1)rece<ling notes ''rill }Je fot111d ir1 t11e a11nexecl Table:-

~ r1~c1g ['ouNJ) 1 .. ~ 11111~ 1ro~rAc11s 01;i Pr.JAICE. 

----~ 

( ll l 11 
\ C EA • 

('1·c<'ngo1t • }). (~1nall). 
l)ra1t11ll.ts (~) i11er1n i.· ( 11a,t11l\e). 
[>seudocii11ict cercatirt (J>.-J. va11 l3e11e(le11). 
lclothect baltica (IJalln~). 

,, ~nlaryi?1ctla (Ji'al)ricius). 
l~ul/1 Y1Jo1·e1'et s1). 
J>onlocrctles are11c11·ius ( })Ot1ce Iln,te). 
l ;nath illct ho1na 1 i (Ii a llricius ). 

(./ct?H >na 11t · loc1t ·la (I"i11. ). 
1ntO}Jli1· uni grosS1]Jes (Lin.). 
'ythere (?) }Jelf;ucillct, J3aird. 

• 

lt.~u1·~1ten101 t velo. · (l;illjeborg). 
('an1tellct }J 11;l .t·a r1'. a11cl 1\ . cott. 
,fu11e~·iellct S))i11Hlo.·a (I~radJ' a11cl] ol)ertso11). 
l~ala11 'us ( CJ''l)ris ,t nge ). 

OTHER 1'HINGS. 

ll[yt1ilu · (?) ecl1tlis. 
"ardiwn SJ). (s111all). 

Telli rici (i) ten 11/is. 

'1.'elli11a ( l) baltica (in 
11earlJ' , 11 tl1e 
sto111acl1s ). 

Donax sy1. 
Jlydrobia ulvw. 
1?.isf:\OCt SJl. 

"\11neli ls ( I)olJ·-
chreu\ s 1).) 

i\.1111eli cls (l.iug,vo r111s 
cl1iefiy). 

I 1npliidot1ts SJ). 

l)olyslon1ellct slriato­
jJ ll 1lCf CliCl. 

l.1I~l\tON OLE. l)le2tro11ecl s 1nic7·oceplial its, Do110\1an. 

e'' ral ..1e111011 ole~ '''ere exa111i11ecl, l)ut tl1e rl)1nai ns of A1111elids 
for111ecl, ns t1sual, i1eurl)r tl1e 'vl1ole of tl1eir food ; t}1e 0111)' otl1er tl1ing 
'' ortl1 recordi11g l1ere i!? n11 e ... a111ple of tcid·icola 1·osea, 1 horell, fot111d in 
tl1e ton1acl1 of a lleci111e11 fro1n tl1e [oray 1 i1 t11 ; this O{)CJ)Od li Te"' 

itl1i11 tl1e bra11cl1ial sac of nn A cidia11, u11d 1)robabl)' tl1e T""e1no11 ~ ole 
11a S\vallo\\ ed one of tl1ese ciclia11 , a11cl tl1e Ac:i l1'cola )1ad the11 eon1e-
l10'' ll rted co1n1)at1)r 'vitl1 it ho~t. 

l t 11n bee11 })Oi11ted ot1t i11 forrner reports 011 tl1e foocl of Len1011 ~ oles 
t}1at \1111elid COll titute b r far t}1e large t l)roportiOil of it, but it has 
I o lJee11 ho'' 11 tl1at a co11 ide1 able 11um ber of tl1e to111acl1 that l1a,re 

l)e l} 3Jllil1C l Ila re beell 0Jl)})t T• 'Tith J' fereJ1Ce to tlle freqtleJlt a1)par 
Di l'.) 111 ) n1ith in P rt 111. of the tl tli 9th, a d lOttl A 1l1 al 

lJ t . l \\ill refer later and rnor l articularl) to 
f tl1t3 re tilt gl' n u1 the e pers but tl1e f llo\\ing figwe ma) be noted here. 

Out f 21 t 111 h of L 111011 I ~xan1ined 33=3 \\er empt) or contained macter tl1at 
' l n t di tin u b bl [llld • 3 c nk'lin I nnelid that onlr 105 (or scarce!) 11 :1 

~ it f th ~ t 111 eh ut 111 d other th n Annehd f od, · 
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ent absence of food i11 tl1e ston1acl1s of Le1no11 Soles, it is interesti11g to 
note i11 tl1e '''orl{ by Professor P. J. \1a11 Bc11cclcn on tl1e B isl1cs of t lie 
Coa :>ts of Bclgil11n, alreacly allt1cled to, tl1at t11c at1tl1or i11 s1>enl{i 11g of 
these fishes remarks:--'' ot1s i1e connnissons do11c 11e leur 1)fitt1re 11i lcs 
' 'ers qui Ies haute11t,' ' and again-''~ ous a'1ons cu, a11 111ois <le j11in, 
}'occasion d'en ett1dicr detlX CXU111plai res }>l'OVena11t cle Ja cote l{C • 01'\Vcgc, 
tous les deux tres-frais ; ils ne conte11aient ricns dn11s lcnr eston1nc, i1i 
at1cun parasite sl1r Jes brancl1ies et da11 c.; les intesti11es." · 

Co~r1'rON D An. PlPuro~ir>.cf rs linia11rla, L. 

ixty-eight specimens of Co1nmon Dabs have been exami11e<l, forty-
011e from Aberdeen Bay, seven from the Firth of J?ortb, and t\Ycnt;y fron1 
Ai111an. 

T'vo from a sample collected in Aberdee11 Bay in i- 1cptembcr, 1900, hacl 
some Am 1>hipods an cl the remains of S tarfisl1es in tl1eir stomachs, lJtt t 
they were 11ot sufficiently 1)erfect for identificatior1. The stomachs of 
eig11tee11 specimens captured in the vicinity of Aberdeen 011 Septe111ber 
20th and 25th, 1900, and ranging from 10 to 30 centimetres i11 lengtl1, 
were all found to co11tain food, and there \vas 110 appreciable differer1ce i11 
the food of the smaller from that of the larger specimens, which, in all of 
them, consisted principally of brittle Starfishes in a very fragmentary 
condition. In son1e cases tl1e food consisted entirely of Starfish remains, 
bl1t in a nt1mber of tl1e ~tomachs of a few other things 'vere also observed. 
In one a Jroung 11ern1it was obtained, and Aplie1·11,aa bo1·ca:tis in another. 
Pa1·iambus typicus '"~as noticed in several, and the remains of other 
Crustacea not perfect enough for identification; young niollu~cs-such as 
Cardi1lm echinatu1ri-a11d Annelid remains \Yerta also occasio11ally 
observed. Pa1·atylus falcaf'l(;S, a somewhat rare Ampl1ipod, was obtained 
in the stomach of a specimen about 13 ce11timetres in length . The food 
contained in the stomacl1s of another sample fro1n Aberdeen Bay, col­
lected on June lOth, 1901, exl1ibited a greater variety i11 the organisms 
of which it was composed. The number of fishes in this san1ple was 
twenty-one, and they were mostly of small size ; none of tl1em reached 
six inches in length, while the smallest measl1red about three i111~hes (or 
fron1 7-fcr cm. t o about 14i cm.). Annelids and brittle Sta1·fishes 
formed the principal part of their food, but there "Tere also a considerable 
number of otl1er tl1ings observed, as sho,vn by t he follo,ving examples:­
A Dab, 14! cm. i11 length, had in i ts stomach jj{ontacuta ferrt1g1'1iosc1, 
T.,.e1t?.(,S .fasciata (jun.), ltfya areriaria (jun.), Chiton sp., Plizline scctlffa, 
Pariambus typicus (and some other Amphipods -the fragments only 
remaining), several Cytliere (1) conf'usct, Oplli'l(ta aluirla (tl1ere \Vere 
fragments of this and probably also of another species), and a fe,v speci­
mens of J1iliolina se71ziriillu1ri. In tl1e stomach of another were found 
the re111ains of Starfishes (C•phiuroids) and Annelids; 1ll etopa r2turo­
cittata, Aphe1·itsa borealis, Gythere con.t"usa, and other Crustaceans. 
Aplierusa uo'reulis occurred in several stomacl1s; Leucotlloe lill,jeuorgii, 
A1·gissci ha1natipes, llficroprotopus 1;iaculatus, Ditlicliia sp., a11d a fe,v 
other Amphipods were also obtained, but they were all n1ore or less 
damaged. Young ~Iysidre were observed in some of the stomachs, but 
no Isopods were met 'vith. In view of the difference between the food 
observed i11 t11e stomachs <>f these Dabs and that obtained in the stomacl1s 
of previous samples, the question may be asked:-Was t11e difference due 
to a g reater variet~y· of suitable organisms on the ground '"here t hese 
D aJ)s \Vere feeding, or 'vas the difference t11e resl1lt of n1ore or le ·s 
deli berate choice-the fishes being more inclined tc> feed on certaic 

* l es l'oissons <le.s Cote,.; c/. 1Jelyiq1te, p. 77. 
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organi~ms at one time, wl1ile at another time they preferred different 
forms ~ Probably tlle fooJ. present on the ground determines, to so1ne 
extent, tl1e k:ind of orga11isms that are to be found in tl1e stomachs of 
sl1cl1 fishes as are at Jeast i)artly or 'vholly omnivorous. 

A sa1nple of t\vc11ty small Dabs- some of them being under two incl1es 
in length-\Yere sent from An11a11 011 April 30th, 1900. The food of 

.. t.his san1ple consisted of sn1all lamellibrancl1s ancl other ~Iolluscs ; Amphi­
})O<ls guch as Bafl1yporeia sp., Ooro1Jh,iunz grossi1Jes, and Gam11ict1·z1s ; ancl 
a fe\v Uope1)ods,cbiefly E 1l1·ytemo1·a, were also observed, besides fragme11ts 
of A1111elicl8, Zoophytes, etc., but notl1ing very particular 'vas i1oticed. 

The ston1achs of seven specime11s from the Firth of Forth, collected on 
:\fa) l 3tb, 1901, contained several small E upagzirus (1 cuanensis), several 
.i11111)elisca sp., 1teriotlioe niarina, Parampliitlioe 1nonocztspis, Clieirocrates 
1·11t erJ11el l iu::; , a11d Ditlicliia falcata, and also so1ne remains of An11eli<ls. 
Tl1e ua1ues of all the species 'vill be fo11nd in the list annexed :-

LrsT OF 0RGANIS~Is FouNn IN 'fHE STOl\fACHS OF Coi,1,roN DABS. 

CRUSTACEA. 

1? 111Jag ic 1 H ~ r1 rrtnensis (Tl1on11). ). 
IClt j )(l(/H (lf~ S I). 

< 'r<<H!f<>J! \;\l). (jt1n. ). 
\ rot1ng l\lj·c..;itl«B. 
l clof liett bct lf ira (Pallas) . 
l dothett s1). (ju11. ). 
lJClf Jiy1,ureiu. s1J . 
.11 l'yiss(t h c1;n({fi1J~-; ( .... or111a11). 
_ f 1111)elisca s1). (frag111en ts ). 
,'-{'' notltub ntrt r in<t , S1)c11ce ]~a te . 
1lfef 01><1 <tlcle ri (8pe11ce Bn,te ). 
111 ' fOJ>ll (?) tubrol'iff((fl<, G. 0 . Sar 8. 
l l ft )fOJJ(( SI)· 

Lr1 uculhor'· l1lljeboruii, Boeck. . 
J><ircl11t1jJliitliut JHOllOCHS]Jis , (} . 0 . Sar e:; . 
1l1)hetll~<< borral i.'> (Boecl\.) . 
] >urr<fylus fulc(tf u.-; (:\Ie;tzger). 
( /ct1iliilcr1·u-; lucusf<t (Li11n. ). 
Uhei1·ucrcttf5~ infe11necliHs, G. 0. Sar i; . 
] >fl ofis SJ). 

1l{ icJ"o1J1'uto1J Hs 1nac Hlu f Hs, N or111a11. 
U1JJ'o1>l tiH?i i !f l'Ossi1)es (Lin.). 
J)Hlicltilt f cclcafc1, Spe11ce Bate. 
J >a ria nib tu; f !/ j ) ic Hs (l(royer). 
0.lJfhere con~fu~ct, Brady a11(l N orn1a11. 
J~1 H ryten1oru 1·elox (Lillj eborg). 
Lonui1)eclia corunu f(<, Clatls. 
lEtfi11o~O Hl (l s1). 

OTHER THINGS. 

R en1r\,iD8 of s111all 
fi5l1. 

J.Iya, <t J'eH(t 1·ict (j \ln . ) . 

(
1!11' 1 i1iu ( jt1n. ). 

( 'a 1·d1tt ni ech£nul H11t 
(j Ull. ) . 

]fact ra S}) . 

1re1i us f usciCl f rt (j t111. ). 
111ontacHf(t je;·1·uy1-

11osa. 
Oliito Jt S}>· 
P hili1ie '>CU VJ'(t. 
A11nelicl r e1na1n<s. 
Echi 1iocyani 1cs J>Hs-

ill u.s . 
UjJlt i u ra alb iclcc . 
Startisl1 r e111a111s. 
1111cl l'<Y:oa . 

• 
Jlf il i<>l i H (C. S1.11L i 1l H l ll?n . 

l?L< >U~DER. Pl eitro11ecf l ~ .tf ef::S?ls, L. 

1\. co11siLlerable nt1n1ber of Flou11ders obtai11ed fro111 the saln1on fi~l1ers 
at t l1e Bay of Tigg bn.ve been exar11inecl, but tl1e stomacl1s of most of 
t l1e111 co11Lninecl 011 ly the rer11ai11s of An11elids, 'vbich \vere t1~uallj~ too 
11111cl1 tleco111posed for iclentificntio11, t11e 011ly forn1 recog11isetl being tl1e 
C011llll0ll Lllg\\'Ol'lll (L1'J'8llicola ). Of se,-en specin1eus obte:1.ineu 011 nfnrcl1 
l 9tb, 901, t 11c sto1nacl1s of six did i1ot contai11 anytl1ing that could be 
icle11 ti fi~tl, but the f ollo,ying orga11 is111s \re re o btai11ed in tl1e otl1er or1e, 
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'"iz. :-Idotliea baltica, JJelagica, a11d ema'rgi·nata, and also Gct1n1na1·us 
locusta. Tl1e stomacl1s of eleven specimens \Vere obtained on t,be 23rd, 
a11d fi\1e of these co11tai11ed onlj1 a little digested matte1·; one \Vas f11ll of 
small i\nnelids, \vith the addition of a Orango1t vulgaris, \Vl1ile tl1e food 
containecl in tl1e otl1er fi,re \\'as con11)osecl of 1\.n11eli(ls a11cl 1\n1pl1i1>ods 
( Garri1na1·us (1) locitsta cl1iefl.}r ). 

A s1nall Flol1nder fro1n An11a11, collectecl on 1\.pril 30tl1, 1900, a11d 
n1eas11ri11g sligl1tly over 13 centimetres, 11acl its sto1nncl1 ancl intcsti11es 
fillecl \vith Ooro11Jiill11i gtossizJes. 'l,\\'O other speci1ne11s, so111e\v·l1at larger 
( abot1t 17 to 19 l c111. ), fro111 the san1e place, a11d collectecl at tl1e sa111e 
ti111e as the last, l1acl nun1erous frag1nents of Tell1'11.ct balt-ica ai1cl a fe,v 
s111all Oa1·d1'um s1). i11 tl1eir stomacl1s. 

In the sto111acbs of several of the Flot1r1ders obtained at various times 
fro111 t11e saln1on fisl1ers at tl1e Bay of Nigg, s1nall Portunus (P. l1ol8af'us, 
j u11. ), I clotliea en1arginata, I dof 71.r-a. pelagica, Parat ylu.s szoa·1n merda1ni, 
and A?riathilla ltonial'i \Vere obser\1 e<l. rfhe names of the different species 
ar<~ given in the Table:-

SPECIES FouND IN 'rHE RTO\IACHS OF F1.10UNDERS. 

CRl"STACEA.. 

- ------------ - --
Port tin 1lS sp. ( sr11all). 
Oranyori i;ulya ris (Lin.). 
laotliea bal.t1·ca (Pallas). 

,, 1)el((gicc1, Leach. 
,, erriarqinccta (Fabricit1s). 

Parat.11l:tcs swa;n 1n.e1·cla 1n i (l\!I. Ecl ,varcls ). 
A •ntathilla hu>rtctri (Fabri cit1s). 
Gct;n.n1ar ll.S lor11 sf a (Lin.). 
Gorophi H 111 yro:ssi1Jes (Lin.). 

--~~-------~~----- - - - -

OTHER THI~G'S. 

---

G'c,rdiwni sp. 
Tell incJ, baltica. 
l('l!clrobia ttlvce. 
Annelids (1iren1'cola 

an(l otl1ers). 

'olea rul r1aris, Que11. 

1'11e following are i1otes of the co11tents of t,·re11t:y-five stomacl1s of 
Solea cu.lr1a'ris exami11ed at different ti1nes; all t}1e s1)eci1ne11s, \Vitl1 tl1e 
exception of f 011r fro1n tl1e 01.}rde, ''"ere fro1n Annan. The Annan speci­
tnens were of small size, ra11gi11g fro1n 6! to 18 centi1netres i1t le11gtl1 ; 
tl1e f ot1r fro111 the 01,yde 'vere larger, and meast1red 241- to 32 centi1netres. 
Tl1e food in tl1e stomachs of tl1e Cl)1 de specin1ens, so far as it cot1ld be 
ide11tified, consisted of Annelids and lammellibra11cl1 l\iollusca. Tl1e 
foorl of tl1e Anna11 s1leci111ens "ras similarl;y composeLl <>f A11nelids, bltt 
tl1ere were also a fe,v rt1stacea11s obser,·ed, such as Ooro11h1'u11i g1·oss1°]Jes, 
a s1)eci111e11 of H.1111e1·ia. (~) galba, a few Copepocla (gen. et SJJ. ~), a11d a fe\Y 
Ostracoda ( 0,1;there SI>·), bt1t tl1e specimens \Yere t1ot in \Tery good 
preservation. 

'r,ver1tj·-fot1r speci111e11s of tl1e 1Iebridea11 n1elt (or .t\rge11tine), 
collecte<.l f~ftj1 i11iles to tl1e east\vard of Fair Is!a11d 011 October 19tl1, 
1900, \Vere exa111i11ed 011 tl1e 26tl1 of tl1e sa111e i11011tl1. Tl1e lcngtl1s of 
tl1e s1>eci1ne11s ra i1getl f ro111 15 to 21 ccn t.i111ctres. 1\.111lel ids u })l>eared to 
for111 the i)rincipal i)art of t11e foocl of these speci111e11s, bt1t the sn1allor 
Crustacea \Vere n.lso fairly \vell re1)resent,ecl: ar1d t11e follo\vi11g 1'[ollt1sca11 
Sl)CCies 'Yel'e O bSCl'\'ed :-'J1ellina JJtis1nat1'ca ( OllCe ), J~l1ili1z e. Sea bra (ill 

• 
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t'vo stomacl1s ), and Dendronotz~s sp. (once). Tomopte1·is (one of the 
.i\11nelida) was obtained in three stomachs, and in one of them a con­
siclera blo nl1mber of this ct1rious species was found, the tube of a species of 
Pectirla'ria was also noticed. The Crustacea comprised the following 
amongst other species :-Crangon all1nanni, which was obtained in six 
ston1achs, and a yot1ng Porturius in one; Ampeli~ca mac'rocepliala occurred 

, i11 011e, and Stenotlioe 11iarina in six. Proto pedata 'vas observed in five 
stomachs, many specimens being fou11d in one or two of them; Dulicliirt 
s1>. n11d a f e'v other Amphipocls 'vl1icl1 could not be satisfactorily 
detcr111ined were also observed. The only Copepod noticed was Lo1igi-
7?erlict coronata, and it occurred in only one of the stomachs exan1ined. 
In 011ly 011e sto111ach were the re111ains of Starfishes observed. All the 
sto1nachs contained food, and the na111es of the organisn1s observed in 
tl1e111 are gi \1en in the annexed 'l'ablc :-

SPEOIES OBSERVED I ~ TO?\IACIIS Qli" HEBRIDEAN S?t!ELT. 

CRUSTACEA. 

Pot·ltcn1ts sp. (jttn.). 
'ra11 yo11 all man 11 i, l{inah:i11. 

J11n2Jelisca 1nacrocepltala, Lilljeborg. 
te1lolhoi.i ?11ari11ct, Spence Bate. 

Po11tocrales cclta-;n.aririits ( •pe11ce Bate). 
Dlllic7i1·a sp. 
J>arict>nbus tyJ)lCHS (Kr1.>)"'er). 
A1111)l1ipod re111ains. 
l.1011 gi11eclia coro11ctta, Cla t1s. 

OTHER THINGS. 

Telli>ia prismatica. 
Philine scabrct. 
Den.dro11otus sp. 
Pecte11aria, 1.'oniop-

teris, ancl otl1er 
Annelids. 

Starfish remains. 

llERRINCi. Clcztpea licc1·engus, L. 

Tl10 ~ton1acl1s of two ht1ndred and fifty-~even Herrings have been 
e .. a111i11ecl ; tl1cy are fron1 the following places :-A sample from Annan, 
collectecl 011 J t1ly 30th, l 900, and 011e from Ballantrae, Firth of Clyde, 
collected on l\fnrch l 5tl1, 1901 ; a san1ple of t'venty-three from the Firth 
of ortl1, collected in 1\1a)T, 1901 ; anotl1er of fifteen from the Bay of 

igg, collectecl 011 '-T t1ne l 9th, 1900, and of sixty from Aberdeen Bay (six 
bei11g collectecl 011 At1gust l 4th, fi 're on N O\Te1nber 9th, and thirty-one on 
J ecember 17tl1, 1900, ancl eigl1teen on J11ne 6th, 1901 ). 1'here \Vas also 
a sa1111)le of 11errings collectecl off ollieston on J l1ly 5th, 1901, bt1t 'vitl1 
tl10 ·ce1ltion of tl1e specimens f ro111 the lyde all Ghose examined ''Te re 
of sn1all size. 

'l'l1e sa1111)le f ro111 1\.11na11, collecte(l in J t1ly, measl1recl from 6 to 9~ 
ce11ti111etres i11 le11gth; all their ston1achs co11tained Schizopods, wl1ich 
a })peured to belo11g chiefl)' to 011e s1)ecies, 1"\reo111ysis mtlgciris ; the only 
otl1or organis1us i1oticed ''"ere 011e or t'vo speci1nens of lJittcropsis slctbbe1i, 
,,, l1ich occ11rrecl i11 the tomach of one of the smallest Herrings. ome 

O}) pod ''Tore obtai11eLl in a fe,v of t]1e stomachs, bt1t the only species 
ide11tified ''Ya El·t1·1zosor11ct atlct12iic1t112. 1\ n1all 1'fyt1·lits 'vas also 
obs i . 

l 11 the ston1ach of a II erring fron1 1\11nan, collected in Ia}-,, 1900, and 
measuring abo11t l Ot centin1etres i11 length, numerot1~ Copepods were 

b er\1ed, all belo11gi11g to E'lt1'ytm1101·a relo.t j there were also fr gments 
of Myc; i·d<t a11 a small .\n1pl1ipod. 

'Il1e peci1nens from Ballantrae '''ere collected by fr. Dannevig, 'Yl10 
kindl)' p rmitted 111e to e. ami11e the1n · they ranged fron1 21 ! to 30! 

~K 
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centimetres in length. The only food observed in the stomachs of tl1is 
sample consisted of larval Crustaceans. 

The Herrings from the Firth of Forth measured from fol1r to nearly 
five inches (I 0 to 14! cm.) in lengtl1 ; the stomachs of all the specimens 
contained food which for t11e most part consisted of pelagic Copepods 
and larval Balctni ( cypris stage). Oilr.ople1{;1·r.e 'vere moderately commo11 
in at least eight of these stomachs. The Copepods most frequently 
observed were PseitdoccllcfJnus elongc1fu.c;, Temorci longicornis, and 
CenftOJJages hamatus; Podon leuclcartii (G. 0. Sars), one of the Cladocera, 
\Vas also of frequent occl1rrence. 1\. fe\'T otl1er organisms ''"ere occasionally 
noticed; but tl1ose mentioned above formed the chief constitl1ents of tl1e 
food of this san1ple of Herri11gs. 

In June, 1900, a shoal of )TOt1ng Herri11gs came into the Bay of ... igg; 
fifteen of tl1em, collected on the l 9th, and meast1ring from 5t to 6~ 
centimetres, were examined, and tl1e food contained in their stomachs 'vas 
found to consist entirely of Copepods, some of which were pelagic, "'bile 
otl1ers were demersal forms. The species identified were Ten1ora longi­
cornis, Idya furcata. and Dcictylopus tisboi(les. 

A small lot of average-sized Herrings, collected off Aberdeen on 
August 14th, had apparently, like those from the Bay of Nigg, been 
living entirely (or largely) on Oopepods-no otl1er organisms being 
observed in their stomachs-but the specimens were scarcely perfect 
enough for identification. 

A sample of Herrings from Aberdeen Bay, collected on November 
11 th, 1900, arid measuring fron1 13 to I 4t centimetres in length, 11ad 
11othing in their stomachs that could be identified. Anotl1er lot, also 
from Aberdeen Ba)r, and comprising thirty-011e specimens, measuring 
from 12i to 15-l; centimetres, were collected on December l 7th, 1900. 
The stomachs of all these specimens contained a considerable amount of 
food, which consisted '"ery largely of Pc1rcitlieniisto oblivici and agitta; 
Oalanus fi1irrirttchicilS occurred also sparingly in nearly all the stomachs; 
but this species, exce1)t in a very few examples, formed but a small pro1)or­
tio11 of the food. Te'inorcl{longicotnis, ~1Iet1·iclic1 lucens, Oandacia JJectinata, 
and fragments of a Schizopod ('' Euphausida ") \Vere occasionally observed, 
but, as already stated, t.he principal constituents of the food of these 
IIerrings were Pa1'Cltliemisto and Sctgittcl. It \\1ill be observed that the 
food of this sample of Herri11gs is in inarked contrast to tl1at 
found in the stomachs of tl1ose previously de~rribed. I <lo not remember 
havi11g formerl)r obser,red 11gitta so plentifl1l in the sto1nacl1s of fishes as 
a constitl1ent of their food. 1\iany observations 11ave been n1ade on the 
food of fishes, but tl1ey ,vere frequentl)1 made under conditions that did not 
admit of exact microscopical exa1nination, and tl1e presence of Sc1gitta may 
11ave thus at times been overlool{ed. It has also to be remembered that 
the clgittrc, lil{e otl1er creatures i1ot i)rotected by a chitinous or calcareous 
test, are readily acted upon by the gastric fluid and soon become 
t1nrecognisable, so that unless the fisl1 bad been feeding on these organisms 
shortly before or abot1t the tin1c it was captured they may become so 
n1uch decon1posed as to be indisti11gt1ishable. 

In order to indicate more clearly the pect1liar character of the food 
f our1d i11 the stomachs of these I-Icrrings I subjoin a short extract from the 
records 111ade when t.l1e fisl1 \\'ere cxa1ninecl :-

('l'ABLE. 



SIZE OF 
Frs11. 

13·0 cm. 
12·7 

" 14•4 ,, 
14•7 .. ,, 
14'7 ,, 
14•5 

" 

Sa1itta, 

" 
" 
" 
" 
" 

of t 71 c Fisli e1'y Boct1 ll ,fo1· cot! onr1. 

KIND OF FOOD. 

few· 
' 

P ai'af lte1n isto, none; Oalan11s, frequent; 1lfet1-itlza, very rare. 
numerous; ,, frequent; '. few. 
numerous; 

" 
freqt1ent ; 

' ' 
rare: Te1nora, rare. 

frequent; 
" 

fe,v; :> few. 
frequent; ,, comn1on , ,, fe"·· 
nun1erous; 

" 
frequent; 

" 
few· Teniora, rare. ' 

The records for the whole thirty-one stomachs are very ml1ch a 
re1)etition of the part here given, and the pect1liarity of the food contents 
will be n1ore r1oticeable "·lien compared \vith the food of the next sample 
of fierrings, ''rhicl1 are also fro1n Aberdeen Bay, but which were collected 
on June lOth of the present year (1901). In this sample there 'vere 
eigl1teen IIerri11gs, the lengths of i,vbicl1 ranged from 13 to 161 centi­
metres, and tl1eir food consisted very largely of pelagic Copepods, the most 
common form being Temorct longico1"nis, a species which in the last 
sample held a very subordi11ate place as a constituent of their food. 
Pseurlocctlctnus elongcctz<s was moderately frequent, but larval Balani 
( cypris stage), thol1gh fol1nd in a considerable num her of the stomachs, 
i,vere not very numerol1s ; on the other hand, Scliistomysis spiritus, which 
only occurred in a few stomachs, was common or abt1ndant in one 
or t\vo of tl1en1. Oilcopleura, " Thich ''Tere common in the stomachs of 
son1e of the Herring from the Firth of Forth, were also moderately 
freql1ent in tl1e stomacl1s of this lot. Si.lbjoined is part of the notes made 
\Vhen tl1is sample of IIerrings "·as examinecl, as it ''Till sho'v more clearly 
tl1e contrast between their food and the food of the previous ~ample :-

SIZE OF 
:F1s11. 

15' cm. 
14 ·s ,, 
11 '0 " 
15'2 11 

13'0 II 

16'5 11 

J( I~D OF FOOD. 

Copepods, frequent (Tenio1'a and Pse.udocala1n1,..;); young· Balani, fe\v; Oikopleura, inany. 
,, co1111uon ( ,, (chiefly), 1 , ) ; 11 ,, fe'v; ,, many. 
,, frequent ( ,1 and 1 1 ) : ,, ,, none; ,, none. 
,, abundant( ,, (chiefly), ? ) ; Scl1isto1,-iy81·s spiritus, conunon. 
,, abundant( ,, (chiefly), none ) ; ,, ,, abundant. 
,, fe\\' ( ,, and Pseudocaletn'lts); young Balan.i, fe\Y. 

Foltr specin1ens ca1)turetl off Collieston on J11ly:.5th, 1901, 111easured 14, 
14, 14 fo-, a11d 15t centimetres respectively, and tl1e food observed in 
their stomachs 'vas as follows :-

(1) 

(2) 

(3) 

(4) 

Co1)e1)ods, freque11t ( Acct1·tici s1).) ; J>odon1 s1)., very rare ; ~·rol111g 
B(tl(t'Jii, very few. 

Cope pods, frequent (they appear to be mostly Accirtia s1). and 
l)seitdocltlct1iiis elnngr1tiis) ; remains of a Schizopod; Poclon sp., very 
rare; a i11in11te Gasteropod; arid a few young Bc1lctni. 

Sc11izopocls, nl1merol1s ( cl1iefly cllisto1nysis spi1·ititS) ; Pseitdocitma 
c£rroa1·ia, rare; J>se 11duc(llct>l 11 s , longc1tus, fe"'; Acct1·tict sp., frequent· 
JTou11g Balctni, rare. ' 

Cope1)ods, freq t1ent (they appear to belong mostly to Aca1·tici) ; young 
Bala1ii, \1ery f e'1t. 

'l lie 11nmes of all the species observed in the stomachs of the Herrin as 
exa1nined are gi\1en in tl1e annexed list:-

0 
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PECIES .b"'ouND IN THE ~ TO !ACHS OF HERRISGS. 

CRUSTACEA. 

Young Decapods. 
cli1·stom ys£s sp1.ritus, N orraan. 

N eolnysi:) rHlgaris (J. van Tho111pson). 
J1,f acro1)sis slabberi (P. -J. \·an B e11etlen ). 
Psei<docttma cerca1·ia, P. -J. van Beneclen. 
P uratheniisfo sp. (jun. ). 
Oalart'US fi>i~nal'chicus (Gunner ). 
P setldocalanits elongatv,s, Boeck. 
Temora longicorri1s (0. F. Miiller. 
EHr!fte1nora uelox (Lilljeborg). 
G"eri,tropages ha;;iatus (Lilljeborg). 
Oerit1·opages sp. 
M etridia sp. (? litcen,s, Boeck) . 
.JEfiditJS sp. 
Oa1ulacia pectinata, G. S. Brady. 
A cartia sp. 
Ectinoso1ria atlaritictl11i (Brady and R obertson ). 
Dactylopi1s (?) tisboides, Claus. 
Idya sp. 
E i,adne iiord1narin1', L oven. 
P odori letlckartii . 
Balanlls (cypris s tage). 

OTHER THINGS . 

JJfytilus e<lulis. 
Minute Gasteropods. 
Uilro1)leura. 
> 

1agittu. 

Thirty-three specimens 11ave been examined, twenty being from the 
1\Ioray Firth and thirteen from the Firth of Forth. The 1\foray Firth 
specimens 'vere collected 011 December 25th, 1900, and measured about 
9 to 13-l centimetres in lengtl1 ; only nine of them contained food that 
cot1ld be identified, and it consi ted for the most part of Cc>pepods. The 
f ollo\ving are the species ,v]1ich have bee11 satisfactorily determined :­
Oal cin1ts finJllctrclziczts, observed in one stomach ; Pseudoccclcrriils elo1igctfus, 
observed ir1 one ; T e11iorci l ong icot·rz is, in six ; 11cc6·rtici sp., in two ; and 
Oitho1zc1. (?) helyolanclicct, in t'vo. 

The speci111ens fron1 the F irtl1 of F orth 'vere collected i11 1fay of tl1e 
i>rese11t year (1901), and 'vitl1 the exception of one s1>ecimen they 'vere 
all llnder fot11 incl1cs in length (about 8 to 9 c111.) ; the largest one 
i11east1red about 13} c 111. 'l 'he stou1acl1s of all the t 11 irteen speci111e11s 
'vere fairly \vell filled, btlt their food co11sisted almost entirely of pelagic 

10l)e1)oda. 'l' l1e most co1u1no11 species "ere Ps~ udocctlct1iu.· elo1zgclf11s, 
11e11ior(r, longicornis, and Ce11 t ro pctgt .~ l1ct nll<f us , Octl(tnz1s .1i1i111ct1·clt ictlS 

\Vas also presc11t in iuost of tl1 e stomachs, but \Yas t1st1nlly representell by 
011ly n f e'v speci111e11s; Poclo1i leltck ltrt i i, l £vctd1zb 1iorcl1nct>l n i, larval 
Deca1)otls, a11d larval Bctla1ii (botl1 i1au1)lit1s and C)ypris stages) \Vere 
occasio11ally observed. 

The 11a tucs of tl1e vnriotts organis111s iioticed are nrra11ge(l i11 the 
a11nexecl list :-
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SPECIES FOUND IN THE STO~IACHS OF SPRATS. 

CRUSTACEA. OTHER THINGS. 

Larval Deca1Jods . 
O·uniacea sp. (young) . 
Cala1i11 s finmarchic·us. 
P se1,docalart1ts elorigafHs. 
Tenlorc< lo11g1'cornis (Gun11er). 
G,entropages hamatus (Lilljeborg). 
A cart ia sp. 
0 't°fltonc" s1). ( 2 lielgolctndica or siniilis). 
P odon, leuckartii. 
Ei·adne rtordmaaini, Lov. 

___ B_al~1n i (nauplius ancl c.::..y=-p_ri_s_s_t,_;;ag~e_s.:.....). _____________ _ 
• 

P.A.LLIS SHAD. Cliipeci ctlosct, Lin. 

A specimen of Clitpea ctlosct was obtained f1om the sal111on fishers at 
the Bay of Nigg on August 18th, 1900 j it had been captt1red in their nets 
dt1ring t11e precedi1Jg tide. The specimen meast1red twenty inche::; 
(about 50 cm.) in length, and weighed 2 lbs. 6 l uz. The food contai11ed 
in its stomach, 'vhich appeared to consist entirely of T e11zorct longicornis) 
filled a 4-oz. bottle. 

'l,WAIT HAD. ClttJJecl fintct, Ct1v. 

ll speci111e11 of the T'vait Shad measuring 20i inches, or nearly 51 
ce11timetres, in length, which was captured about eight miles east-north­
east of Aberdeen on J anl1ary 6th of this J~ear (1902), had in its stomacl1 
t,,,,o S1)rats about 7 t ce11timetres in length, and also several Am phi pods 
belonging a1)pare11tly to Pctrcttliemisto oblii·ict (Kroyer) . 

• 
Co:rtI)ION EEL. A 1igitilla t ulgct:ri.\ Leach. 

1\ inetee11 specimens of the Comn1on Eel have been exa1nined; seve11 of 
\Yl1ich \Vere captt1red at the mouth of the River Dee at Aberdeen, one in 
]-'ocl1 Fy11e~ and eleven in Loch of Loirston-a t 0 \v miles distant from the 
I,al)oratory-and for t11ese I am indebted to Dr. ''Tilliamson. The 
s1)ecin1e11 from Locl1 Fyr1e was captl1red near inveraray in 1897, but it 
\Vas only exami11ed on J anl1a1y 27tl1, 1901. The s tomach of this 
s1)eci111en contai11ed tl1ree dozen examples of I clotl1 lc1J JJelctgiccl, Leach. Some 
of the fe111ale specimens carrying ova measured scarcely 5 millimetres in 
le11gth. Tl1e fragments of a fe\v Gcc1;i1nctrllS locustct were observed in the 
i11 tcstines of this fisl1. 

T\vo speci1nens of average size captured near the mol1th of the River 
1 ee, t11e one i11 July a11cl the other i11 At1gust, 1900, had in their 
:s10111acl\S partl~r digested Crt1stacea and Annelids. ~~ive "Thi~h were 
ca1>tl1recl near the mouth of the l{iver Dee on July ~tl1) 1901, and measured 
fro111 37 t to 60 centimetres in leng th, "'ere examined, and in the stomach of 
t11e largest one a sn1all shore Crab, Cctrcinits 11ice12as, and the partly 
ll igested remains of a Hermit Crab were obtained; tl1e ston1ach of 
n11oll1er, 39t centimetres, contai11ed a sn1all Gun11el, Pltolis yitnnellus, the 
le11gth of 'Yhich '"'as about 10 cm.; but the other three stomachs contained 
i1othing that col1ld be identified. 

1.'l1e s1)ecime11s fron1 Loch of Loirston were collected early in June, 
1901, fi vu being collected 011 the 4th and six on the 5th ; nothing 
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'vas observed in t11e sto1nacl1s of those collected last that could be 
i1lentified, but the stomachs of the other five containecl partly digestecl 
Sticl~lebacks, Gctsterosteus aci1leat21s; several of these lit tle fishes 'vere 
observed in the stomach of the largest Eel, whicl1 was about 90f 
centimetres in length.*' 

CONGER EEL. Conge1' 1llfJPJ' (Ris"'o ). 

The follo,vi11g are records of the food observed in the sto111aclls of five 
~pecime11s of Conger nige1·. Several others ha·v·e been examined bt1t as no 
food '"as observecl in their stomachs t11ey are i1ot mentio11ecl l1ere. A 
specimen fron1 Loch Fyne weighing 26 lbs., and captured in Septe111ber, 
1900, had i11 its stomach a partly digested CottllS s1). and several Gobies. 
Tl1e stomach of anotl1er, but smaller, specime11, captured at tl1e same time as 
the last, contained three Cotti1s sp. and tl1e remains of a sl1 ore Crab, 
Cct rcinus 1nrenas, a11d of a Hermit Crab, Eu1Jc1g11ri1s sp . 

The stomach of a srecimen obtained from t11e salmon fishers at the 
Bay of .r igg on J t1ly 23rd, 1900, and meas11ri11g 48!- inches (fully 112 
cm.), contained an Octop?.<S rulgc1ris, \vhich was about 13~ inches (nearly 
24 cm.) in length, measuring from the posterior end to the extremity 
of the tentacles.t A specimen was obtained from t11e salmon fisl1ers on 
August 16th, 1900, "'hicl1 n1easured 57-} inches (abot1t 144 cm.) in 
length and 'veighed 18 lbs., ancl in its stomach was f ot111d a partly digested 
l\'.faclrerel and ihe remains of Decapod Crustacea, too i111perfect to be 
identified. In tl1e ston1ach of another specimen which 'vas also obtained 
from the salmo11 fisl1ers, and whicl1 meast1re<.i 61 inches long and weigl1ed 
32 lbs., tl1e re111ains of fisl1 ancl fragments of Ocincer p(lgilrits were 
obtained. On the outside surface of t11e stomach of this specimen were 
fascicles of i11int1te globt1les resem bli11g flfy.1·os1Jori,l i i1 ni congri (a 

porozoo11 ). t 

0Il1~Al' PIPE-FISII. 

'l',ve11ty four specin1ens f ro111 n11an, collectell in pril and JI as-, l 900 
and mcast1ri11g f ror11 13 to 16~ ce11ti111et1es, ha 're bee11 exan1ined, a11d i11 
the ston1ac}1 of one of t}lClll a llltmber of ) Ot111g nfy·siclre \Yere obsery·ed, 
but tl1e food of all t11e others consisted e11 t1rely of Copepods, Eliryt611zortc 
i·elo.1; being tl1e only· specie~ observecl. 

ri1tAIGII'1 )(OSl~D P1rE-1~ 1s11. l\ 7e1·01Jhi:s clq1to1·f:. 1t;:, (1 .. ). 

Tl1e . to111ncl1 of a spcci111e11 l il i11cl1es 1011g-, sc11t fro111 i1nan, collected 
{)l'il 30tl1, l !)00, COll tai11eLl 11llll1Cl'OllS speci1nens of )rot1ng ~I~rsidre, bt1t 

tl1cy \vere too ) ot111g ancl too 1nt1ch decou11)oscd for 111 ore particular 
idc11 tifica tio11. 

*\an l~oncdcn, 1·of l'l'ing lo thl' p1·u~unuu uf l ~ul in ihe l'l:,Ol'\'Oir:":> thnt 11.ni heon 
pr<.;}'al ctl fo1· l.1uhslt•1· oullnro, t·itls thnt they al'e dnn1 eron" e111.nnic:s of theso 
('rHsllftclHlns, nnd, ::ipunking- g o1101\l lly of tho ft.>tld of l~els, ho 10nu\rk" :- · On punt diro 
qno tou t cu q n..:; n vlo u t d ~ \'o r :< pnr co poi on. ll n 1y n n l Rs do plh-.. \Otnco. 1,cs 
<'rustnces 111 ~ 111 u·, lo ]~ ·roYi us ot lu llo1nnrcl d •vi l.)nnont 10ur proio.' 1 

(/_ • J'oiss .. ,~ 
<lG.-: Oot(J, clc IJ l91'<Juo., p. :l.) 

I Prof. P. -.1 '1111 l ~t' ll ·dun n l. o rcro1•tl s t>,·to{> u,,. rulqa1·i, in tho lo1nnch of n Conger, 
nn<l udd · : 1 t n ll \\lll tronv~, 11 \l 1noi t .lnn\~ur, un Pon' pL t on1pl'\t, rc1nph ,·\nt 
tout l:t Cfl \ il • tlu J' l ' lllllUll'.

11
- / " tS /

1oi,,St>Jl '\ clfs t otes <ltJ /;e{giij lt 'V. p. 2. 
:: 1ll 11:i.·os1>01·idiluu c ,, · i P i·ng in Holl. ~t·i. , Pn,•in, vol. iii. , PI>. 2·J .. :l fig-... 15 20: 

sco 111 'o l >r. C::111·loy , \lt•111oir on P. orospor111s of l1'h~hes in tho l\CJ>O)'l ol the n·it d States 
( "() 1 , • ~. ion. qf fl 'i.~lt a I( cl /i 'i. li ri , l S~J ( pn h, ] l..'0 l ), p. 1 "':!, p 1. ti, fig:-. :1. s 
~ \ .tn B~11l•do11 , "I" <·it. JI· 8fl, ~l~dt·~ that tho foo1l of S11 1v n tfli1 s <lCU ... is ('rang~nl 

l lllf/tll tS, Hll l lh11( tho . lllll (;I ' ll ( ~ ll' ll llll fOl'lll nl 0 lho }lli1H·1p.tl fO\ld tlt tho lll.''.t spl.!t'lOS 

( \ ,ro7>/n',q 0 11 11u1·eu.~), bnl ho ncld lh:it hu hnd oht.ni11etl, in nd<lition tt' tho t'1 c1nyo11. a 
cluzou young li shl'S '''hi ~h ho hnd nol ht>t n n hlu lo tlolt1r1ninl. 
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GREY OR BLUE SKATE. Raia batis, L. 

The exan1iuation of the stomachs of nine specimens of Rctic!J batis gave 
the following results-three stomachs of moderate-sized fisl1 obtained at 
tl1e Fish Market, Aberdeen, on March 2lst, 1901, contained partly 
digested Pandr.tlus 117.ontagui and the remains of other Crustaceans, but 

.. they 'vere too imperfect for identification. The stomachs of two of 
average size were obtained at the Fish 1\larket on April 9th, 1901; one of 
them contained the remains of flat-fishes, Whitings, Orangon vitlga1"is, and 
J\Tifi·a edulis, the other contained one Common Gurnard, two flat-fishes, 
and the remains of t\VO Po1·titnus liolsatus, but they were all very imperfect. 

Three stomacl1s which were obtained at the Fish Market on .April 11 th, 
1901, contained the remains of fishes (Whitings and others), but too 
imperfect for identification. 

The stomach of a Grey Skate measuring 15 inches across the pectoral 
fins, collected in the deep water (65 fathoms) off Aberdeen, contained 
the re111ains of Crr.ingon all11zctnrii and Pctnclctlus 11zontctgui. 

Van Beneden, referring to the food of Raict batis, remarl{s that 
'' Ce poisson devore tout,'; and gives the following list of fishes that he 
had found in their stomachs :-Oallionymus lyra ). Gadits 1norrhua, 
jun., Gadus ceglefinus, Gadits me1·la11,gus, and Pleuronectes platessa, L. 
Por·tunus holsatus, Loligo vulga1·is, and Salen ensis 'vere also among the 
organisms obtained b3r him.* Day also refers to the voracity of the 
Grey Skate, and states on the authority of 1\Ir. Dunn of 1\Ievagissey that 
a stone of nearly a pound 'veight was taken fro1n the stomach of one 
of these fishes. t 

SHAGREEN OR FULLER'S RAY. Raia jit;llonica, L. 

The stomachs of three specimens of Fuller's Ray, obtained at the Fish 
~iarket, Aberdeen, contained a Po1·t,llnus holsatus (with a sacculine 
parasite attached to its abdomen), Spi1rontocaris sec1l/rij1·oris, Nika edulis, 
Papllctlils 1nontagui and a fragment of Scctlaria sp., which had within it 
a partly decomposed Hermit Crab. The stomachs of other four specimens 
were obtained at the Fish Market on April 9th ; and one of them 
contained a Sand-eel 14 centimetres in length and also the remains of 
anotheP small fish; one contained three Sand-eels fairly perfect as well 
as the remains of a few others, and a 01rangon ctllmanni ). a third stomach 
contained fish remains (probably of small Haddocks) and a Schizopod, 
Gctstrosct~cus spiriije1·; while in the fourth a male Octllionymu-s ·ly1rct 12 
inches (30 cm.) in length was obtained. Another stomach, received on 
April 11 th, contained the remains of fish, but they were too imperfect 
for identification. 

THORNBACK SKATE. Rctict clavctta, L. 

Two young specimens of Raia clavcita captured in Aberdeer1 Bay on 
July 3rd, 1900, had some food in their stomachs which consisted chiefly 
of Ampbipoda, but the only species identified were Hippomedon 
denticitlcttits and Bc4thy7Jo1reic1J no1·vegicct. 

Tl1e stomachs of. two Thornbaclr Slrates obtained at the Fish 1Iarket, 
.ltberdeen, on Kpril 11 th contained Eupagu1rus bernha1'dus and the 
remains of son1e fishes i1ot perfect enol1gh for identification. 

Three small Thorn backs captured in the Firth of Clyde on October 
4th, 1901, and meast1ring respectively 18t, 22, and 23 cm. across the 

*Op. cit .• p. 16. 
t JJrit. Ji'islti:.s, vol. II., p. 337. 
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1>ectora l fi11s, 11ad eacl1 a small qua11t i ty of food i11 tl1ei r st 0111ncl18 \vl11cl1 
co11sistecl e11tirel)r of A1111elids a11d s111all Crustacea ( a1>1laro11tl)' Or((1igo~i ), 
bt1t t11e footl 'vas too i1nporfcct to lJe satisfactoril)' dctcr111i11ed. 

P. -J. ' 1a11 Be11ede11 re111arks ( 011. cit., 1). 1 ) tl1at lie 11as, in tl1c 111011 tl1 
of April, fottn(l t11e stomacl1s of )'Ot111g llai(i clarctici al)ot1t tl1e size of tl10 
1>alm of the 11ancl ft1ll of JJseuclocu11za ce1·oaria, (Jcl11i1Jza1·i1Js lociisic{; ancl 
Cltlc(f}1us .fin11za?·cliicus. ~1 r. ])unn of 1\Ievagisse)' states tl1at 11e l1as ]t"nO\v11 

of qt1antitics of Thor11back l{ays ca1)turecl i11 t11e '''inter that 'verc gluttctl 
'vith IIorse-~Iackerel, a11d he also states tl1at tl1is Slrate ''is ''er)' 1>artial 
to Ilerrings ancl Sa11cl-eels." 

A considerable 11un1ber of ~ tarry l{ays \Vere ca1Jturell abot1t 180 miles 
north-east of Bucl1an Kess 011 :Thfay 2211cl, l 901, l)tl L tl1e stomacl1s of lnost 
of tl1e1n 'vere empt)', and any food observed co11sisted entirely of 
Crustaceans, wl1ich a1)peared to co11sist for tl1e i11ost I)Hrt of )~ou ng 
Decapods and l\facrurre, but tl1ey were not 1>erfect ei1ougl1 to lJe identified. 

Five tarry Rays captured 10 miles oft' Aberdeen on J\ t1gust 21 st, 190 ! , 
had all of t11em more or less food in their stomacl1s, and tl1is, like tl1aL of 
the Starry Rays previol1sly 11oticed, consisted \vbolly of Crtlstacca ; tl1ese 
fishes ineasured fron1 22 to 27 ! centimetres across tl1e l'ectoral fins. 'J'l1e 
food contained in t11e stomach of the s1nallest of tl1ese specin1ens \Vas uet 
sufficiently perfect for identification; the food in another \Vas also a goocl 
deal broken up, but the ren1ains of a Hyas a11d As/.(tcillci \Vere observed ; 
other two sto1nachs contai11ed Crct11go1i rtll1nctnni a11d ,v}1at look:e<l li]{e 
the remains of llycts, 'vhile tl1e stomacl1 of tl1e other, 'vl1ich was tl1e 
largest of this san1ple of~ tarry Rays, co11tai11ed IEbalici tulJetOS(t, l'orti1.,riLl8 
jJUsillus, young Hyas C0(11·ctc1fz1,s, a11d Orctnyon (tll111(t1ini. i\ consi<leral)le 
number of specime11s of ''Tl1at ap1>ears to be a ne\v s1)ecies of JtJ,1rfltctyli1t/t 
\Vere obtained on the gills of these Starry Rays, a11d se\Teral SJ)ecime11s of 
Callicotyle lrroyerii, a Trematode not previously recorded from ~ cottisl1 
waters, occt1rred on the ventral surface of several of these P~:ys. 

Eight specimens of Rrtia ralliatt.t car)tured. i11 1\.berdcen 13ay on 
O\Tember 29tl1 and 30th were examined; their sizes ranged from 5~ to 

l l :i i11ches across the pectoral fins. The foocl found in their stomachs 
consisted of various organisms, amongst "' hich the remains of small fii:;l1 es 
were more or less frequent ; they included a small OyclO])terus z .. ·1.1.;1r111(1.s 
and some small Clupeoids, Whiting~, and Com1non Dabs; a sn1all llo1Sxir~ 
was found in one stornacl1, Orangon vulgaris in six, a11d , 'chi.'fomyoi8 
ornatus in two or three. There did not appear to be any inaterial diifer­
ence bet,veen tl1e food observed in the stomacl1 of the larger frorn that of 
the smaller specimens . 

. ·AXDY OR Cuciroo RAY. lraia ci1·citlaris, Couch. 

In the stomachs of two specimens of Raia ci·rc11la1·i,s obtained i11 the 
Fish ~1arlcet, Aberdeen, on April 9tb, 1901, tl1e only foo<l orJt>erved 
consisted of the remains of a fe" ... ·and-eels. Fish remains constituteJ 
the only food found in tl1e stomachs of several other specimens received 
from the same place on April 11 th. 

Five specimens captured in the Clyde on October 4th, 1901, and 
measuring 121, 13, 18, 18, and 19 centimetres across the pectoral fins, 
were also examined. The stomach of one, 1 cm. in "'idth, bad nothing 
in it that could be identified, bt1t the others contained food w 11ir 11 
consisted almost entirely of Crustacea and Annelids ; a few Foraminif era 
"Tere also observed. 

c 
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The names of the variol1S forms obtai11ed are given in the annexed 
Table:-

SPECIES OnbER\1ED IN STOMACHS OF Raict ci1·czlla1~is. 

CRUST.ACEA. 

PotfJuntls holsatics (\\·ith sacct1li11a). 
Eu11agurt<-::; s1). 
~..,..ih:t edulis, Risso. 
Spirontocaris securifrons (N or111an). 
Orartigori sp. 
Paridal11.s 11iontagui, Leach. 
Erythrops sp. 
Re1nains of l\'.lysidre (s1). ?) 
A mpel1'sca sp. 
Oy tJiere joiies·i, Baird. 
Re111ains of sn1all Crustacea (gen. et sp. ?) 

OTHER THINGS 

San cl-eels. 
Fish re111ains (s1). ?) 
Scalaria (fragments). 
Annelicl ren1ai11s. 
Bilocitl'l

0

>ia depressa. 

PoRBEAGLE SHARI{. Lct/1rinct cor1iubica, Cu\r . 

.A. Porbeagle Shark se11t fron1 tl1e Fish nfarket at Aberdeen on Decem­
ber 3rd, and meast1ring about 3 feet 9-§- i11c11es in length to tl1e for I{ of the 
tail, was examined at the Laboratory, and in its stomacl1 were fou11d the 
re111ai11s of ten partly digested V\Thitings, tl1e lengths of wl1ich was 
probably from eight to ten i11ches j the 011ly other organism observed 'vas 
a 01·(1;1igon, but it might have bee11 derived from the stomach of one of 
the vVhiti11gs. 

Anotl1er specime11 of a Portbeagle Sharl\: obtai11ecl at the Fish J\iarket 
on l ece1nber 5tb, a11d n1eas11ri11g 3 feet 4 incl1es to the fork of the tail, 
co11tai11ed in its ston1acl1 011e Oommo11 Dab about six incl1es 1011g, tl1e 
earstones of fol1r \'T}1itings, probnbl)r 8 or 9 inches in length, a small 
Loligo (or Ommcttostre1Jl1f s) abot1t 6 or g inches long, but not perfect 
e11ol1gl1 to be identifiec.l, and also a small Crustacean, Inachus clorsettensis. 

Co.i. ... CLUDING RErtIA.RKs. 
•• 

It n1ay be poi11ted out b)r 'va;}r of conclt1sio11 tl1at the observations 
contained in tl1e !)receding pages co11cer11ing the food of fisl1es, especially 
of tl1e larger and 111ore ad11lt for1ns, agree generally with tl1e results given 
in Part III. of the Tenth Annual l~eport of the Fishery Board for 
~cotland, * of the examination of 10,461 specimens. 1,hese s1)ecimens 
con1 prised Co1nmon Gurnards, Cocl, Haddock, Whitings, Long Rougl1 
Dabs, Plaice, Lemon Soles, Common Dabs, and ''ritch oles. 'Ihe total 
i1un1bers of tl1e res1)ect.i\'e kinds examinecl, including those from tl1e 
Firth of Fortl1 and St . .A11dre,vs Bay, 'Yere :-

Com111011 Gurnards, - - 1, 113 Plaice, - - - - 1,931 
Cod, - - - - - 727 Le111on oles, - - .. 821 
Iladclocks, - - - 1,006 '''itch Soles, - - - 217 
\'

111itings, - - 1,187 Con1mon Dabs, - 1,778 
Lo11g Rougl1 Dabs, - 1,606 Flo1111ders, - - 75 

About one 11t1ndred otl1er stomacl1s, comprisi11g tl1ose of kate, Cat-fisl1, 
a11d 1\.11gler-fisl1, ''l'ere also examined. 

T11e ge11eral resttlts brought ot1t by the exan1ination of tl1ese :fishes 
scr\~e to sl10\\' tl1at Crt1stacea for111ecl the pri11cipal pa1·t of the food of tbe 

* 01i tlie Food of J?i~ltes, b)' ,,r, I~nn1sa)r mitl1, l [.]~., '. f., B. c., })p. 211-231. 
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Co1111non ur11ard, tl1e Cod, a 11cl to so1ne extent also of L]1c I] uddocl\ 
t11e}1 also formed a co11siderable 1>roportion of tl1c foocl of tl1e J..,011g I ougl1 
Dab a11d tl1e om111on Dab. 11 tl1e otl1er 11and fisl1e 'v re sfle11 to forn1 
tl1e i11ost i1111Jorta11t })art of t11e food of tl1e \\TJ1iti11g, '' l1ile ni1elids 
enterecl largel)T into tl1e food of tl1e J)laice, the Lcr11011 oles, an cl tl1c 
''

1 itcl1 oles. 
Altl1011gl1 in tl1e i)rcse11t i)a1Jer tl1e 1·esults st" ted above are ge11era11y 

corrobor~1ted as regards the larger and aclult fisl1es, it is sl10\v11 tl1at i11 tl1e 
food of 31oung and immature fisl1es, ancl e're11 of tl1oso \vl1icl1 in t11e adult 
stage Ii,re to a large extent 011 J.:\ 11nelicls, t11e smaller ..1rt1stacea-~ ·l1izo-
1)ocls, A1111)l1i1)ocls, a11cl ope1)ods-forn1 a VCl'j" i1111}ortant })art. If, for 
exa1111)le, \Ve co1n1)are tl1e foocl of the f>Jaice, as gi ve11 in tl1e 'Pe11tl1 i\1111t1al 

Re1)ort alread)1 i·eferrerl to, '\1 ith the ol)scrvatio11s on tl1c foocl of in1111atl1ro 
ancl sn1all specimens contained i11 tl1is pa1)er, \Ve fir1tl tl1at, as rccorcle<l i11 
the Tentl1 A11nual Re1>ort, 1931 Plaice 'vcre exa1nined, J 392 of tl10 
sto111acl1s contai11ed food 'vhicl1 coulcl be identifiecl, and of tl1is nn111 llcr 
only about 9 r> er cent. contaiuecl Crustacea, \Vl1ile fully 5,j i)er cent. 
co11tained A1111elids, a11d 45 i)cr cent. 1 Iollt1sca. 111 t11e 1)rese11t lla11er it 
is sl10\vn that, in marlcecl contrast to the above, the food of tl1e t\vo 
hu11dred and t''Te11ty-six s1nall specimens exnminecl consistecl almost 
entirely of minute Crustacea, arid that it was in tl1e sto1nachs of 011ly a 
fe,v of the larger of the specimens \vhere A11nelids were observed. 

In a number of cases only a few sto1nacl1s l1ave been examined, })ui it 
is lik:ely tl1at fnrtl1er ol)servations will be made on tl1e s1)ecies noticed 
11ere as \Yell as on others I 11ave not yet l1ad an 01)1Jortu11ity to 
cxam111e. 

In former papers 011 the food of fishes it has usually been tl1e larger 
organisms obser\1ed tl1at have been recorded; the conditions tinder \Vhicl1 
these records \\~ere made were frequently unfavourable for the identifi­
cation of minute for1ns ; but in the r)reparation of the present paper these 
smaller forms have been specially studied, and this has permitted me to 
give a more detailed account of t.he food of the various fishes referred to. 

' 


