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Warthog 
The warthog is thought by some to have 
the most grotesque face of all mammals. 
This is partly because its fac e is badly 
proportioned, and partly because of the 
excrescences or 'warts', strengthened with 
gristle, on either side of the face. These 
are prominent in the males only and do not 
appear to have any junction . The male 
warthog is up to 5 ft long, exclusiv-e of 
its 18in. tail, stands up to 28 in. at the 
shoulder and weighs up to 200 lb. The 
female is somewhat smaller. The skin of 
both. is slate or clay-coloured, with a 
Jew bristly hairs over the body and a 
conspicuous mane of long bristles running 
from the head down the midline of the 
back. Th e most striking f eature is, how­
ever, the very long head, armed with tusks 
and ornamented with warts, with the small 
eyes set well back, only just in front of 
the ears. The long legs and long head 
with the stout thick neck make the warthog, 
when seen standing on all fours and from 
side view, look like a caricature of a 
horse. The long thin tail hangs down when 
the animal moves slowly but is carried 
stiffiy erect with the tufted tip hanging 
over when it is running . 

The curled upp er pair of tusks, 12 in . 
or more in length- the record is 27 in. -
are longer than the lower because these 
bite against only the lower surface of the 
upp er tusks, instead of wearing them away 
at the points. The upper tusks have 
enamel at the tips and even this is soon 
worn away, while the lower tusks are 
coated with enamel throughout their 
length . The young warthog has 34 teeth 
but in the mature adult there may be only 
eight because the three pairs of lower 
incisors and one pair of the upper are 
lost, as well as all the cheek-teeth, except 
for the last pair of molars. Each of this 
last pair is large and complex, consisting 
of a number of long narrow cylindrical 
denticles, packed closely together.-

The warthog is fou nd in most open 
country in Afric a, from Eth iopia to 
Senegal in the north, southwards to the 
Orange Free State. 

<1 Face to fa ce with iigliness. A male warthog 
clearly shows ·its f our large and fun ctionless 
warts - only prominent in males. Despite its 
fer ocious appearance the warthog is basically 
inoffensive, but when cornered is quite capable 
of defen ding itself and its fami ly fro m the 
attack of all but the largest and most 
f01w.idable of predators. Its long upper tusks, 
with an average length of 1 ft, can infl ict 
severe woun ds on the unfor t1inat e enemy. 
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Odd or misunderstood? 
In gen eral each part of an anim al's body 
contr ibutes in som e positi ve way to the 
welfar e of th e who le . In most anima ls th ere 
are one or more pan s tha t we spea k of as 
vestigi al; th ey wer e form erly larger and 
more vigo rous or contribut ed more to the 
gen eral economy of th e bod y but a re now 
smaller and are, so to spea k, v<astin g away. 
Occasionally we find part s th at are better 
labelled rudim entary. Th ese are at their 
beginnin g and have not yet deve loped to 

the point o f p lay ing th eir fu ll part. Over 
and above these there are, no t infr equ entl y, 
anim al parts, stru ctur es and trick s o f be­
haviour which see m to be nei ther fun ctional, 
vestigial nor rudim enta ry. Unti l we know 
more about them th ey ma y best be des­
crib ed as odditi es . 

Th e warth og is one of th e oddest o f th e 
qu adrup eds . It s flat, almost shove l-shaped 
head , combin ed with the stout , thick neck, 
ma y be usefu l now, o r it may have been 
use fu l in the past in perha ps a differe nt kind 
of habitat, for root ing in th e ea rth or for 
turnin g ove r logs or stones . The warts may 
possibly serve for add itional str ength in 
such exe rcises. It may be that th e warts 
serve as wea pons additi onal to the tusk s, 
for powerful thrust s at th e enemy. If either 
o f th ese ha;; any tru th , there may also be 
a very goo d reaso n why th e eyes shou ld be 
set so far bac k in the head . Thi s pos ition 
may keep th em out o f harm 's way when 
ro oting for foo d . Per haps thi s ex tra­
ordin ari ly grot esqu e hea d would prove, 
were we better in form ed on th e habits and 
behav iou1- of th e warth og, to be th e resu lt 
of a co mbin ation o f re markable adaptations 

"' to a specialised way of life, and oddi ties only 
because o f our ignora nce. 
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6. Meal time: two young warthogs satisfy their appetites while mother fe eds on grass. There are 
usua lly 2-4 young, sometimes 6. The sow has only four teats, &ut it is not known how they ma nage. 
\l Quenching their thirst in muddy water; warthogs will oft en wallow, ·cahinl{ their bodies in mud. 
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Weaver 
Weavers are small, rnainly seed-eating 
birds which live in A Jrica and Asia, but 
there is some confusion as to precisely 
which birds the term weaver refers to. 
Sometimes it includes the family Estril­
dida.e which contains the avadavat, wax­
bills, mannikins and others, some of which 
have the common name of weaver. 
Nowadays this family is often referred to 
as the weaver-finches and only the 
members of the family Ploceidae are called 
weavers, or 'pleceid weavers' to avoid 
confusion . The Ploceidae contains the 
buffalo-weavers , the sparrows (p . 2335), 
and the true weavers. The tme weavers 
cire further divided into two groups, one 
of which contains the bislwpbirds (p. 351), 
the Jadis and the queleas ( p . 2024). 
This account will consider the other group 
alone, mainl y because most of the other 
groups of 'ploceid weavers.' have been 
treated separately . This is also the 
simplest method because the habits and 
appearances of this vast mass of birds are 
very similar, hence the confusion in 
classification. 

Th ere are about 70 species of weaver, 
most living in Africa south of the Sahara 
but a Jew live in southern Asia and the 
village weaver has been introduced to 
Haiti. They are sparrow-sized birds, 
about 6 in. long , and have the conical, 
seed-eating bills of the house sparrows. 
The males of many weavers have bright 
j1lumage during the breeding season but 
revert to the same drab, streaky plumag e 
as the females outside the breeding 
season. Th e rnales_ of the JO species of 
Malimbus, sometunes /mown as malimbes, 
have red in their plumage . Th e red-
headed weaver, or red-headed malimbe 
is black all over with a red 'cap' on th; 
crown and nape. The males of the species 
of Ploceus have yellow plumage . One of 
the best known is the village or black­
headed weaver. 1(- is golden-yellow with a 
black head and black strea.hs on the back 
and wings. The jive Asian species of 
Ploceus are much alike. The baya weaver, 
which ranges.fro m Palzistan and Ceylon 
to Suma tra, is ma.inly black above and 
pale brown underneat h with yellow on 
the head and nec/1 above the eye and 
blach under it. 

Varied habitat 
Weavers arC' found , often i11 la rge fl ocks, in 
a va net y of hab ua ts, but a lways whe re there 
ar e t reC's wh ere th ey ca n roost a nd nes t. 
T he 111al1 111 bcs are foun d in cvc rp;ree n fores t 
wl11lc th e weave rs ar c found in a 
va rie ty o f wood ed coun tr y. T he masked 
weave r, for 111s1<11icc, p refers wate rcour ses 
a 11d l) f't c·11 1ws1s 1)11 hr anc_ hes 1ha1 ove rh ang 
wal C' r . O ther s <1 rc fou11d 111 rlr y sava1in;ths or 
i11 11 1<11 As a genera l t 1tlc weave rs in 
which ilw 111al1·s arc bri g-h1ly co lour ed in 
1 lic 111 ('Ulin g sc·ason live 111 cl r ie1 ar eas. Th e 
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suffer a drop in temperature of over 100" F 
as it leaves its mother's body and hits the ice. 

The cow stays with her pup until it is 
weaned 6- 7 weeks later. Durin g this time 
she does not feed and changes from a plump 
animal ha rdly able to heave herself over the 
ice to a skinny creature whose bones are 
showing. She loses about 300 lb, much of 
which is passed to the pup as milk and con­
verted into fat , so that by the time it is 
weaned the pup can hardl y move. The pup 
may first enter the water when only a few 
days old. The mother is very solicitous, and 
even helps it out of the water. There is 
hardl y a more charm ing sight than a female 
Weddell seal and her pup leisurel y swim­
ming underwater or floating nose to nose 
in the waves while the pup utters its plain­
tive cries. 

The males ha ve nothing to do with rear­
ing the pup. During the pupping period 
they establish territories and occasionall y 
the y fight. These fights have sometimes been 
seen on the ice. The seals appear to be very 
ferocious but the tough hide and thick 
blubber , together with their blunt teeth, 
prevent much serious damage being done, 
although male Weddell seals are often 
found with one eye blinded or thei r flippers 
mutilated. Mating takes place after the 
pups leave the mothers. As it has never been 
seen it presumabl y takes place underwater. 

Champion divers 
Although Weddell seals live in an inh ospit ­
able pan of the world, the y are remarkably 
good animals to stud y. The y are fearless of 
man and it is sometimes possible to place 
a tag on a hindflipp er while the seal just 
looks on placidl y. As they live in frozen seas 
one can walk out over their home and in 
recent years Americ an scientists ha ve en­
tered the Weddell seal's home using aqu a­
lung s or underw ater observation chambers. 
Here the y recorded the strange bird-like 
trills and whistles that can be heard from 
above the ice. Thes e calls a re connected 
with the holding of territori es but it seems 
tha t these territori es are not as exclusi ve 
as those of song birds , for the domin ant 
Weddell sea l will a llow other sea ls into the 
territor y provid ed th ey beha ve resp ect fully. 

The scientists have also studied th e diving 
abilities o f Wedde ll sea ls by attac hing · a 
depth reco rder to a seal then ret rieving it 
when the animal sur faces at th e brea thing 
hole. \•Vedde ll seals ap pear to be the cham­
pion divers amon g seals. Th ey have bee n 
recorded as diving to 2 000 ft and as staying 
submerged for up to 43 minut es, 20 seco nds . 

class Mammalia 

ord er Pinnipedia 

family Phocidae 

ge nus 
& species Leptonyclwtes weddelli 

<l A nonchalant wave of the flipp er and a 
benign look for the cameraman - Weddell seals 
are not afra id of man and are easv to approach. 
Scientists have been able to a/lach tags to a 
hind.flipp er while thP seal looked placidlv 0 11. 
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On the move: a greater weever in active and theref ore relatively harmless 
mood. When at rest, half buried, its dorsal fin is a constant danger. 

Eyes on the top of the head and upward-tilting mouths - adaptations 
shown by this greater weever trio to a life in sand and gravel beds. 

Weever 
There are only four species of the small 
weevers or weeverfishes but these are so 
notorious they probably have more local 
common names than any other fish. Their 
nam e seems to be from the Latin vipera 
for a snake. Two of their other common 
names are stingfish and sea dragon . 

The fish itself has a long body with a 
f airly small head, a wide mouth directed 
upwards and large eyes well up on the 
head . The first dorsal fin is short and 
supported by a Jew spines. The second 
dorsal fin and the anal fin are long and 
low, the tail fin is relatively large. Th e 
pelvic fins are small and lie forward of 
the largish pectorals. Each gill cover 
bears a stout poison spine. The body is 
greyish-brown to yellow, with spots and 
blotches of these colours, and the fi rst 
dorsal fin is black or mainly black. The 
scales are arranged in oblique rows on the 
body. The greater weever, the largest of the 
weevers, is H fl in length, but most weevers 
are only a Jew inches long. 

Weevers range from the coasts of Nor­
way to West Afr ica and also into the 
Mediterranean, main ly f rom low-water 
mark to 300 fl . 

Hidd en dan ger 
T hey live on sandy bot toms, lying fo r much 
of their time buri ed in the san d with little 
more than the eyes and do rsal fin exposed . 
Wee vers tend LO be loca l in d istr ibu tion, 
nu mero us in some places, spa rse in ot hers. 
Since they are oft en taken in nets at night 
they are probab ly mo re act ive then. In the 
Mediterranean the greater weever is nu mer­
ous and is caug ht for food. In other places 
it may be used as fi sh mea L The importanc e 
of weevers is the dang er th ey pre sent to 
th e un wary. When lying bur ied th ey erect 
th e dorsa l fin at the slightes t d isturbanc e 
and th e un wa ry bat her may eas ily tread on 
one. Shr imp fishermen work ing inshor e 
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often ta ke them in their nets and mu st be 
careful how the y handle th em. Even when 
the y ha ve died in the nets, the spin es of the 
dorsal fin, which are connec ted to poison 
glands at their bases , and th e poi son spin e 
on each gill cover, can cause excruciating 
pain. Th e poison is said to be sometim es 
fat al but reliable record s of thi s are ha rd to 
find. Th e venom is a ner ve poison which 
has distr essing psychological side effects. 
Th ere is reputed to have been a case of a 
fisherm an, maddened by pain , who cut o ff 
his own finger to get rid of th e poison. 

Attractive eyes 
Th e food of weever s is mainly bottom living 
anim als, including cru stacea ns such as 
sh r imp s and small cra bs, and small fish such 
as gobies, sand eels and small fla tfishes. 
Small bivalve mollm cs ;rn<l marin e hristl e­
worm s are also ea ten . The grea ter weever has 
a similar diet but feeds more especially on 
hshes, particularly sand ee ls. T he weeve r , 
alth ough apparentl y mainly active by night , 
feeds also by day. poun cing on passing prey 
or snappin g it up as it passes close over head . 
It has bee n sugges ted that its bright eyes 
lookin g up from th e sand y sea bed lur e 
fishes to it. 

Spines are defensi ve only 
T he grea ter weeve r spawns from Jun e to 
August: a slightl y more exte nd ed seaso n is 
found in the lesse r weeve r. T he eggs ar e 

in . diameter and fl oa t in the sea. T hey 
hatc h in 5 - IO days. T he rest of their li fe 
h istory has not yet been stud ied , und er­
sta ndably. so, per haps, in view o f the po ison 
equi pment of the fish. T he dorsa l sp ines 
have po ison glands at their bases . T he spin e 
on the gi ll cover is ens heat hed in skin with 
only its tip proj ecti ng, and there is a deep 
groov e along bot h its upp er and lower mar­
gins . There are no du cts to ca rry the po ison 
to the spin es and it is 1·eleas ed into a woun d 
only when the cells of the po ison tissue a re 
ruptu red . Th is suggests that th e po ison is 
pur ely defe nsive, which is supported by ob­
servations showing tha t a weever does not 
poison its prey . A fish attacking the weever 
is, however , soon ki lled. A gn by attac king 

a weever dies within 90 second s, a fter 
thr eshin g about violently and then turnin g 
on its bac k, but it continu es to twitch for 
anoth er minute after deat h. A blenn y twice 
the size o f a weever, attemptin g to swallow 
it, died within 2 minut es. 

Human guinea pig 
Another reason for supposin g th e poison 
spin es of weeve rs are pur ely defen sive is the 
black colour o f the dorsal fin, which be­
comes very promin ent when the fin is 
erected . Aga inst th e yellows and pale bro wns 
of the weeve r 's skin , or aga inst the )'ellow 
sand when th e weever is buri ed , th e effect 
could be like th e black and yellow of a 
wasp 's body- a warnin g to predators not to 
touch, To be an effective defence aga inst a 
preda tor a poison need no t necessarily be 
lethal but it mu st p rodu ce a painful sensa­
tion befo re th e preda tor's jaws 
have had time to do damage . T his aipect of 
weeve r biolol?y was investigated in 1961 by 
Dr DB Ca rlisle, at the Plymouth Marin e 
Laborato ry. He held a piece of sponge ­
wJth forceps - to the poison spin es of a 
weeve r , to collect the poison, then he in­
j ecte d small doses in to his own arm . T he 
pain was imm ediate and thi s was followed 
by a rise in h is pulse ra te and res pir atory 
distress - eve n with mu ch dil uted doses. 
Ca rlisle descr ibes the immed iate pain as 
'more seve re than that of any other veno ­
m.ous st ing '-, T he po ison is due to 5-h ydroxy ­
tnp tamm e, one of the most pote nt o f pa in­
pro ducing su bstanc es' . So rop e-soled shoes 
fo r bat hers can be a wise preca u tion. 

class Osteichthyes 

order Perciformes 

fami ly Trachinidae 

ge nus Trachinus draco greater weever 
& species T. vipera lesser weever 

others 



Weevil 

Insects form the most numerous and 
diverse in the animal kingdom, 
and the beetles, which include the weevils, 
are the largest insect group. Entomologists 
have already described and named about 
40 000 species of weevils and eve1y year 
several hundred new ones are discovered­
and no doubt there are hundreds still 
unknown to science. 

weevils are small, 1' in. or so long. 
A Jew attain i in. and there are tropical 
weevils of up to 3 in. They are generally 
very compact, with the head drawn out 
into a snout, called the rostrum. In some 
species the rostrum is long, slender and 
downward curving, and it is longest in 
the females; in other species it is quite 
short. The jaws are at the end of the 

rostrum. Often the antennae arise from a 
point halfway along the rostrum and are 
elbowed at the end of the first joint so that 
they can be folded back into a groove on 
each side of the rostrum. Many weevils 
are wingless and Jew of them fly much. 

Trials of motherhood 
All weevils are plant feeders, both as larvae 
and adults. The female uses her snout, with 
its terminal jaws, to drill a hole in a stem, 
bud 01· fruit. She then turns round and ex­
tends a long egg-laying tube or ovipositor 
from inside her body and deposits an egg at 
the end of the tunnel. Sometimes a female 
weevil can come to grief doing this. As she 
is boring into a nut or acorn her feet may 
slip and she is then left poised on her em­
bedded nose, her legs waving helplessly in 
the air. She has no means of extricating 
herself from this situation and remains 
there until she dies. The larvae, little white 

legless grubs, usually live inside the plant 
tissues. Some pupate within their larval 
habitat, while others gnaw their way out and 
turn to pupae in the soil. 

Old World weevils 
The majority of weevils feed on some par­
ticular species 01· genus of plant, and often 
on a special part of the plant, and there are 
few plants without their associated weevils. 
This accounts to a great extent for the re­
markable diversity of this family of beetles . 
The following are examples of weevils 
attached to particular plants. 

The female nut weevil, of the Old World, 
bores into hazel nuts while they are still 
green and lays an egg in each one. The 
larva feeds on the growing kernel until the 
nut falls in the autumn, when the mature 
larva gnaws its way out and pupates in the 
soil. The proverbial 'bad nut' is a hazel nut 
either containing or vacated by a little white 
legless grub. 

\1 Glossy blach weevil: Liparus coro11atus a EurojJean species that feeds on carrots shows the downward-pointing head rostrum and clubbed antennae 
typical of weevils. This group of the ColeojJtera contains more species than any other animal group: many are notorious as pests on fruit and vegetables. 







Whalefish 
Wha lefishes are not namedfor their 
size. Th ey are small deep-sea fishes, the 
largest being 9 in . long, and most of 
them are 4 in . or less. They resemble the 
leviathans of the sea in their shap e, 
especially in the head and relatively huge 
mouth, which are also similar to the head 
and mouth of the large whalebone whales . 
Whal efishes are either blind or have de­
generate eyes; when eyes are present they 
are only about '5 in . diameter. Like 
so many deep-sea fishes whale.fishes are 
black, but in contrast with other deep-sea 
fishes they hav e brilliant patch es of 
orange and red around the mouth an d 
fins. The body is plump but delicate and 
tapers in the rear third to a relatively 
small tail fin. The dorsal fin is fairl y 
large and soft-rayed and so is the anal fin 
that lies opposite on the underside of the 
tail. Both these fins have luminous patch es 
believed to be du e to a secretion from 
glandula r patches at the bases of the fins. 
There are usu ally no pelvic fins and the 
pectoral fi ns are small . 

The relationships of whalefishes are ob­
scure. T hey were at one time placed in a 
separate order Cetunculi , then they were 
placed in a suborder near the squirre l-
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fishes (p. 2373). Now they are placed 
in the order Cetomimiformes, near the 
salmon-like fishes, order Salmoniformes. 
The 30 species of whale.fishes live at depths 
of 6 -18 000 fl in tropical seas,jrom the 
Gulf of Mexico to West A Jrica and in the 
Indian Ocean to the western Pacific. 

Touch at a distance 
Blind or poor sighted fishes in order to find 
their way about have a highly sensitive 
latera l line. Whalefishes have a latera l line 

up of a relat ively enormo us hollow 
tube commu nicat ing with the exter ior by a 
ser ies of large pores, which suggests they 
have a highly develop ed d istant tou ch and 
are able to detect th e slightest vibrat ions in 
th e water. They lack a swimbl adder so th e 
quest ion arises as to how th ey maintain a 
position in mid-wat er witho u t sinkin g. T he 
answer prob ably lies in 'flot ation ap­
pendag es', typically cone-shaped , which lie 
between th e por es o f th e latera l line. 

Homing on vibrations 

Rondeletia bicolor. Tak en from the 20 000.fl 
Sunda Trench of the Java Deep by the 1950-
1952 Galathea deep-sea expedition (appro x x 2) . 

Cetomimus indagator . Taken on the same trip, 
in JO 000 JI of water off the east coast of South 
Africa (approx X I t). 

whalefish then darts a t its prey its latera l line 
organs mus t detect the vibratio ns and give 
accurate direction-finding as well . 

Going blind with age 
Practica lly everyt hing that is 
the way of life of deep-sea fishes must be 

• based on speculation , or dedu ction from 
what can be studi ed of the stru cture in a 
dead specimen . No thin g is known of the life 
histor ies ofw halefishes, yet there is reason to 
suppose that the larvae live in the sur fai:e 
layers of the ocea n . This suppos ition spr ings_ 
from a detailed exam inat ion of the eyes of 
two species of whalefishes. In one, Gyrono­
mimus , th e tiny degenerate eye is covered by 
a sma ll transparent area of pigmented skin. 
It has no rema ins of a lens, no iris and no 
eye muscles. The retina cons ists of a single 
instead of a double laye r and little is left 
of th e opt ic nerve. The other , Ditrop ichthys 
storeri , was previousl y thou ght to have lost its 
eye entir ely but it was rea lized it has an opt ic 
nerv e branching out to th e region wh ere the 
eye wou ld norm ally lie . Close exa minat ion 
with th e micros cope has since shown that 

Th e sto mach is highly distensible, so a whale­
fish is able to swallow fishes as large as itself. 
T he pos ition of the single dorsal and anal 
fi ns, set far back on th e bod y, reca lls th e 
pik es, which captu re their food by a qui ck 
dar t forwar d . Jn view of what we know o f 
the poo r eyes ight of whale fishes, we ca n 
only sup pose they detec t their prey from th e 
vibrat ions the prey set u p in the water. If a 

th ere are, in the adu lt of this speci es, th e 
remains o f a retina and lens , mere vestiges, 
as if th e eye were slowly dege neratin g . All 
thin gs consid ered it seems reasonable to 
sugges t, th erefor e, that th e larval whale­
fishes have eyes and live in the surface 
layers where ligh t penetrates, and that the 
eyes degenera te as the fish grows up an d 
sin ks down to the depths of the ocean. 



Eyes and no eyes 
Daylight does not penetr ate to more than 
3 000 ft in the sea. The hum an eye can de­
tect light down to I 500 ft, and sensitive 
photogr aphic plates lowe1·ed into the sea can 
register faint traces of light down to 3 000 
ft. Beyond this all is in absolute darkness 
except fo1· Hashes and sparks from lumin­
esce nt anim als or from animals with light 
organs. In depths down to 3 000 ft fishes 
have more or less normal eyes . Below this 
depth th ey are blind or have degenerate 
eyes, or else the y have extra large eyes . 
Those with large eyes are probabl y the 
fishes that come up into the surface layers 
at night. At othe1· times they use their eyes 
either to recog nize the signals from the 
light-or gans of members of their own 
species or of the species th ey pre y upon. All 
fishes so far examined that live permanently 
in th e black depths of the ocean, and have 
degenera te eyes·, have no light-organs . The 
luminou s patc hes on the fins of whalefishes 
are no t light-org ans in the strict sense, 
and the only other fishes with lumines cent 
glandular secretions of this kind are the 
deep-s ea gulper eels. Their pre sence in 
whalefishes is something of a puzzle , and so 
are the red and orange patches on the fins 
and mouths of these nea rly blind fishes . 

class Osteichthyes 

Cetomimiformes 

family Cetomimidae, Rondeletiidae 

photogenic cells 
containing 
bacteria. 

Glimmers in the gloom 
No sunlight penetrates the sea to more than 
3 000 fl; only sparks and flash es from the 
luminous organs of fish interrupt the darkness. 
Whether these serve as sex- or species­
recognition signals, shock predator deterrents 
or baits to attract smaller fishes is not 
known completely, but the fact remains that 
95% of fishes caught from depths of 600 or 
more feet possess luminous organs. 

Th ere is an almost infinite variety of 
form, quantity and situa tion of these organs 
on the fishes' bodies, but most have them on 
the sides and belly- putti ng some whale.fishes, 
with their dorsal glands, in the minority. 

Any classification of luminous fishes 
must have a primaiy division between those 
which glow directly and those which hav e 
glands containing symbiotic luminous bacteria . 
Th e spectacular viper.fish Chauliodus sloani 
(above) produces its own light, through organs 
similar to the one illustrated at bottom le.ft, 
which is from the toad.fish Poricthys notatus 
(see p. 2539). It is, in fact , a highly 
elaborated nvucous gland. 

In the other form of light production 
lumin ous bacteria are squeezed fm!n a 
cell specialised to store them. This is 
illustrat e.d at bottom right &y the pre-anal 
gland of the deep sea rat-tail 
Malac ocephal us laevis . . 

Wh ether or not whale.fishes have symbiotic 
bacteria is unknown , b!Lt their light is 

"' produced by the secretion of a luminous mucus 
6 ref ector in to the cavernous tissue at the fin bases. 

a; Th e gland of Cetomim11s gillii is ill11.stmted 
pig ment at centre: mucow from the glands ofOns 

cell s "' whalefish may spread over laige port.ions of 

g L---------------------' '--------------------.J B the head and body. 
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