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OME DEEP- EA FI H E 
ome characteri tic type of fi he found in the profound depth of the ea, half a mile or more from the sur­

fac , photographed from a group installed in the hall of fishes in the .\m<>riran :\Iu -eum. The illumination 
of the group is so adjusted that the fishes are ccn fir t for n f w cconcl in full li1.d1t, and then m clarkncs~as they 
are ·uppo ed to appear in the ea, lit up only by their own pho ·phorescent ()rgan~ 

The pecimen are modrl , mo ·tly en larged seYeral time the natural sizr. The fishc \\ Cre prepared by :\Jr. 
F F. H orter of the i\lu eum' departm nt of taxid rmy, under the direc·tion of Dr. L. Ilus ·akof 



FISHE S OF THE DEEP SEA 
By L . Hussakof 

Reprinted with additional 
illu tration from the 

Am rican l\Iu eum Journal for 1915, Vol. XV, pag 2-1 -253. 

Up to the time of the ' hal­
l nger" expedition, very little 
was known regarding the fi h 

life of the aby al depth of the ea. 
Only about thirty pecie were known. 
But the wonderful collection brouo-ht 
back by the ' 'hallenger " from her 
four-year crui e (1873- 1876) made 
known the va t diver ity, the trange­
ne and even weirdne of thi fish 
fauna. everal hundred kind of deep-
ea fi hes had been collected-some of 

them dredged from a depth of more 
than a mile-and it required a huge 
quarto1 to de cribe and picture them. 
From thi volume date our real knowl­
edg of the fi he of the aby sal deep. 
The " hallenger" expedition was, in­
deed, a "Columbus voyage" in ich­
thyology; it open d a new chapter in 
the hi tory of the cience. 

Since that time many deep- ea ex­
ploring expedition have been sent out 
by the variou nation , and ho ts of 
other fi hes have been brought up from 
the ocean in all part of the world. 

Iore than a thou and species are now 
known, and we can appreciate at its full 
value the richne and trangeness of 
thi fauna. A large proportion of these 
fi he are de cribed and figured in two 
quarto volumes by G. Brown Goode 
and Tarleton H. Bean, entitled Oceanic 
I chthyology, publi heel by the U. S. 
X ational J\Iu~eum. l\Ioreov r, not 
only do we know the fi he them. elves, 

1Cha.!enger R eports, Yol. XXII, 1 87. 

but a a re ult of the cientific inve t i­
gations carried on by the variou expe­
dition , we now know a good d al of 
the phy ical conditions under which 
they live, o that we can, in a measure 
at 1 a t, explain the why and wherefore 
of their extraordinary characteri t ics. 

\Vhen we think of life in the deep 
ea, there comes to mind, fir t of all , the 

enormous pre sure which the e crea­
ture mu t wit h tand. This pre ure 
become the greater the deeper we go 
down, and in the profounde t depth it 
equals thousand of pound to the 
quare inch. The re ult of this pre -
ure i that the ti ues of these fi he 

are tender and loosely knitted to­
gether. ·when they are brought up 
out of the dark depth , and the great 
pres ure under which they live is re­
moved, the explo ion of the ga es with­
in th m bulges out the eyes, and often 
blows out the viscera through the 
mouth, while the mu cles collap e, 
leaving them oft and flabby like moi t 
rag . 1\1o t deep- ea fi he are very 
mall al o, u ually only a few inches in 

length , and it i probable that thi re­
duction in ize ha come about to ome 
extent at lea t, from the great pre ure 
under which they live. 

Another important condition is the 
dimne s of light, or even darkne s in 
the profound depth of the ea. If we 
imagine our elve de cending into the 
deep ocean, we ee the light grow dim­
mer and dimmer a we go down, until 

1 
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finally a level i reached beyond n·hich 
no lio-ht penetrate at all. The ent ire 
a \· t lepth l elon· it i. in eternal clark­
nes . X O\Y the fishe · livin in thi. 
lim lio-ht , or in total larkn° .. hav 
been profoundly modifi~d by it. In 

me form the eyes ha\' b come very 
mall , and in , ome case have ent irely 
li appeared. There are even fi he. in 

which the kin and cale. of the body 

mer th coatin of . lime ,Yhi h xud 
from th pore" and lateral canal 
emittino- a . oft . ilvery glo,v . In other , 
ran· of minut , luminou. oro-an run 
along the ide of the body, or there are 
fla:-hing light- pot. on th head or face. 
\Yhat a ,Yonderf ul ight n·ould be to u 
a . mall black fi h flittino· throuo-h the 
. il nee and darkne , of the deep ,vith 
it headlio-ht. and ro,,. of pore o·leam-

In thi deep- ea fi h th head glow \Yith a oft pal Ii ht, ,-..-hile the body is quite dark , 
beirw co-..-ered 'i\-ith large opaque cale . The pecie- (!Opi8thoproctus solealu ·) i known by 
only t\\·o example dredged from a depth of two and a haif mile ; one off the north rn, and 
the other off the \Ye tern oa t of Africa 

Thi pecimen i not hown in the general photo raph of the group, ha-..-ino- been cut 
out for · nvenience in reproduction. It i ituated in th e;roup belO\Y th bottom fi h on th 
rio-ht-hand ide 

have rown over the place n·her the 
eye: hould be o that the e fi he are, 
a ha. been aptly ai I, 'blind beyond 
r demption .' ther form , on the 
oth r hand , have been affecte l in an 
entirely different \Yay. The eye in-
teacl of gro,Ying . maller, hav gron·n 

laro-er a if in an attempt to catch 
ev ry fie tino· ray of lio-h . In ome 
fi . he thi ha been carried o far that 
th ey . have become like enormou. 
gogo-le ·. 

:\Io. t de p- ca fL he" have lumin u: 
oro-an f on kin l or an ther .·o that 
they carry their own light about \\'ith 
th m. In . om th ntir body o-lim-

mo- throuo-h the darkne like ome 
. mall hip pa ino- throu h the nio-ht 
with it porth le all aglow! ome 
deep- ea fi he" ha\·e a lw11inou oro-an 
at the en I of a feel r on the head. 
Thi i.' ,,_.av cl to an l fro to a t a a lure 
to attract the pr ·. 

pertin nt qu tion may be a ked: 
How lo n· know the e fi h o-low and 
o-limmer ince no human eve ha vcr 
beheld them in their ab ·s al home'? 
,y e knon· thi · partly from analogy and 
partly from actual ob en"ation. ,Yhen 
on is in a boat in th tropic" on one of 
tho. e ultry nio-ht. ,vhen verythino- i 
a cl ad calm, and the ! lack cloud hano-
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Ion- that , ky and . ea form on con­
tin uou blackn , then one may ee 
th glimmerino- fi h clartino- out of the 
path of th boat, their form , silvery 
an I a-ho tlike outlined for ne mom ent 
again t th blacknes' of thr ea. Thi. 
effect i. chiefly du to the oxi lizino- of 
the limy , ecretion c vering their 
b die . "\Yhy ·hall ,ve n t b lieve, then, 
that in l ep-. ea fish , a imila r phe­
nomenon take place, particularly a in 
many of them, the slim por s and 
canal arc 0-reatly developed and mu. t 
exu le large quantiti of lime. "Then 

feren e. a rrell a by actual ol erva­
tion , n· mu t beli ve that what we 
call luminou organ:- in d p- ea fi he , 
emit light into th darknes. al out them. 
In the ca. e of fi:h . · totally blind, th 
a b ence f lio-ht i compen. ~tel for by 
the cl v lopment of enorm u. anten­
nm-like f eler , mo lified from fin rays, 
o U at the e fi h can fee l their way 

a.· it wer , through the darkne . 
The ab en e of light howev r entail 

an ther important consequence. A i. 
well known, no plant life can exi t in 
larkne. . Ther i , therefore, no veg -

A . mall ih·ery, eel-like fi h ,Yhi ·h has heen found in all th ocean at depth ranging 
from a little le than a mile to t\Yo and one-half mile . It ha a row of luminou pore runnmo­
the length of the hod)·; and, in the blackne . of thr profound depth it mu t app ar lik a 
mini atur Iona dark boat \\·ith o·leaming porthol :,;. It greeni. h, o-littering c~·c are perched 

n the encl:- of . lender, hornlik t nta ·l - a f at ure ,Yhic-h ha uo-gc ted it. , cient ific name, 
'tylophlhalmus poradoxu · 

too, on cl ep- ea xp dition , on favor­
able occa. ion a f r instance, a dark 
calm night, fi h that have been 
brouo-ht to the , mface and placed in 
n·ater were een to fia ·h li ·ht from t he 
encl of th t entacl or th pho. phor­
e. cent pore , preci ely a. w should ha v 
expected from a tudy of th . oro-an . 
:;\Iajor Alcock: in hi. intere, tino- volume 
A .Yaturali tin Indian, a·, men'tions a 
. pecimen I roLio-ht up from a profound 
depth Yvhich 'glimmered like a gho. ta· 
it lay cl al at the bottom of the pail 
of turbi l ·ea-water. " , o that by in-

tation of any kin 1 in t he profound 
cl pth. of the . ea. The deep- ea fi hes 
are, in con equenc , all carmvorou , 
t he more powerful one izing and 
devoming the weak r on . Ii. is a cold 
black world \Yher might reio-n u­
pr me. :i\Iany have enormou mouth., 
ancl formidable teeth to in m e holding 
the prey. In ome form. the t eth are 
o large that the mouth cannot be shut ! 

1Ioreover, ince meal · a re perforce far 
1 etween, they mu. t be a la ro·e as po -
. ible; hence many form have extraor­
dinarily capacious . tomach . pec1-
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men have been dred 0 'cd from the 
d ep whi h were enormou ly di tended 
through having . wallowed fi he larg r 
than them elve . 

The temperature of the water in the 
profound depth of the sea i alway 

"\Yh n we think of the va t diver ity 
among the e fi he , the que tion ari e : 
Are they all repre ntative of a inO"le 
family, or group, that ha become p -
cially adapted to life in the deep ea; 
or do they belong to different familie 

CHIA MODO 

A fish that \\'allo\\' fi he larg r than it elf; the original of thi picture \\'a nine inches 
long and had cauo·ht a fish eleven inche · lonO' 

low and near the freezin°' point. Thi 
i true everywher , even at the equator. 

ndoubtedly thi ha an effect upon 
the fi he , although it i not yet known 
what it is. The amount of oxygen 
di olved in the v..-ater al o, i much le 
than in water nearer the urface. The 
breathinO" apparatu of the deep- ea 
fi he i modifi d to uit the e peculiar 
condition . Th rrill filament have 
become much reduced in iz , and in a 
number of in tance ome of the gill­
arche bear no gill filament at all. The 
fi he are apparently adapted to a 
much mailer oxyo,en upply than tho. e 
living in rivers or in the shall w ,' a. 

or group ? One need hardly be an 
ichthyologi t to an wer thi que tion. 
Even a cur ory xamination of th 
plate in a work on deep- ea fi h will 
how that different type ar rcpre­

. ented. In fact, a great many famili 
are includ d in the deep- ea fauna. 
Th re are hark and ray ; almonoicl , 
herring., p rche , eel , and repr enta­
ti v of many other famili . "\Ye can 
explain thi heterogen ity amon°' th.;m 
in thi• \Yay : we may imagine that 
fi he of many different kin l in their 
carch, o to peak, for the uno cupied 

corn r~ of the . ea, founJ a hav n in 
th ·e de per waters wh r th y w re 
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fr c fr m pur uit hy t heir nemie . In 
th our e of time they mi 0 -rat d 
farther and fart h r into the deep a 
change in hal it takino- pla e pari 
pa<i., u n·ith t h hange in t ructur . 
Ha ,ring ~ tarted out with diff r nt 
dcgr e of Yariability, they b cam 
differentiated in diYer e direction o 
that while , om dev loped norrnou 
mouth po"· rful eth or pho phor­
e~cent oro-an , other became bottom­
liYino· and part ly or completely lo t 
their eye . till other developed Iona­
feeler for gr pino- their way through 

CHIMAERA A DEEP 

the clarkne . N 
ever fi he of 
velop cl imilar 

''" and ao-ain, how­
eparate group d -

ructure , o that th re 
are many triking ca e among deep­

a fi he of what th bioloo-i t call 
' · conYergence, ' or parallelism. 

A roup compri. ing ten noten·orthy 
example of deep- ea fi he forms part 
of the exhibit of the D epartment of 
Fi he and may be found in the north 
corridor, econd floor , by the Paddle­
fi h group. It ,ya prepared by F. F. 
Horter and i the re ult of Iona- and 
patient n·ork and great ino·enuity 
in oYercoming difficulties. It i not, 
of cour e, a group in the en e of 

the habitat o-roup displayed in th 
l\Iu um ; it i not a ection, so to 
p ak, t aken from nature and tran -

planted to th l\Iu um. In nature . o 
many d ep- ea fi he are not to be 
found in o mall a pace. "\Yhat t he 
o-roup repre ent i a number of fi he 
n·hich are in nature cattered over a 
va tar a and t hrough a o-reat heio-ht of 
water. here hrou 0·ht together for mu-
eum purpo e into a few square f et 

of pace. Each fi h i~ reprod uced 
accurately with it pho phor cent 
pore and t ntacle a t he e are known 

EA " ILVER HARK" 

to xi t. "\Yith one or t n·o xceptionu 
they are enlaro-ed everal time , a the 
fi he them elve are very mall. And 
ince it i known that the pho phor­

e cent organ do not ofon with a t ady 
lio-ht. the illumination of the o-roup ha 
been arrano-ed so a to have the e 
luminou organ fl.a h intermittently. 
Furthermore, the in tallation i ar­
ranged o that one may view the fi hes 
for a few econds in full light , a if in a 
ynoptic exhibit, and then ee t hem, 

when the lio-ht goe out, a they are 
uppo ed to appear in the darkne of 

the profound dept h , lit up only by 
their own pho phore cent organ . 
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X rar the top of thr ffl'OllJ is .·ccn a 
fo,h which liY : on the borclrr line be­
t\Yeen the rrrri n of dimness and total 
clarkne. s. ::\Iany of the fi . he. li vin rr in 
thi . rerrion are not of a uniform . omhre 
hu , but ar brilli, ntly colored. .Y o­
scop lu. i. one of these. The body i. 
' one dazzling . h en of purple and 
silv r and burnished rrold , amid which 
i. a . parkling c n. tellation of luminou 
orrrans" (Alcock) . 

The glowing fish in th center i. 
Baralhro11us diaphn1111s a . mall fish 

a specirnrn in thr Museum. The spr ·ie. 
occurs in the Atlantic Ocran near th 
Ameriean ·oast. in the path f ocran 
liners. , 'peeimcn. ha,·r been clredo-rd 
from a cl pth of nearly three miles. 

Xear t.he bottom of the rrroup at th 
lc:ft-hand ."icl , i: . een an rcl-likr fi. h 
with a line of lit-up pores. This i. an 
cn!nro-ed modrl of, 'tylophtholmu.· pam­
rlo.tw,, a small silwry fish wid ly cli ~­
tributcd in all thr oceans, who: y ung 
also are known. The genrric mun it 
bear. ,,·as given it in allusion to th fact 

Thi . :-trangc drcp- ·ea fi:-h (Oiga1tl11ra ch1111i ) is kno,,·n h~· only a singlr spC'c·imC'n drC'clgcd 
from a depth of four-fifth. of a mile, in the ;u!f of GuinC'a on the,,.('. t eoast of..\ fric·a. Th hod~· 
of the fi . h i a shimmC'ring glo,,· of iridP~eenee, ,,·hile thr prntruding eye shine like autom Iii] 
headlia-ht . Th formidable teeth mark it a: a frrociou . carni,·or 

known from a single . perimcn, whiC"h 
,Ya dr lo-el in the Indian Ocean at a 
depth of a little over four-fifth of a 
mile. Thr model of it i. one and one­
half time. th natural . iz . The pho:­
phore cent fi . h with t.he cu ·iou. lono· 
tail (at the rio·ht) i. (hwrntura rh1111i. 
It, aL o, i. known by only a single , p ri­
men. Thi: n·as brought up from a 
d pth off ur-fifth . of a mile in the ,ulf 
of Guinea, on the we. t coa.. t of Africa. 
The model i,' twice th natural .ize. 

The two dark fi . hes with cnonnou. 
gaping mouth. (near th top, at the 
right) arc Oastrostomus br,irdi. Thi. 
, pec1 i, common r than . ome of the 
other a num her f . p cimen. being in 

veral mu. cum. . Th models of it 
in th group ar copied lifc-, ize from 

that t hr <'ye.- arc perch eel on loni .'lend-
r tentacle:-;. The . pccir.- n.rno-0s from a 

cl pth of a lit tlc Ir. s than a mile to tw 
and on -half miles. noth('J' form with 
tentacle: i. Giga11latli.· mnha',,fT, 11i, a 
specie:-; typieal of many deep-. a fisl1C', 
which ha\' a tC'ntarle, terminating in a 
luminous oro-an. attacl1C'd to t he h act. 
Thi. t ntaclc . en'e. a.' a lure for at­
tracting pre)'· The prrsent . pecie. i 
known by nly two sprcimen \Yhich 
were found in the Indian °an at a 
mil and a mile and a half from thr m­
face. The creature i. a" ry ~mall fi. h, 
the mockl heino- cnlarrr cl . ix time,. 

B . i Ir. thi. group. nlarged repre­
sentation;:; of twenty oth r . peci . ar 
. hown in a ca.eat on en l f the , y. t -
matic rie, f fi he . . 
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