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The Physiology of the Tunnel

Susan J. Blackmore
Tom S. Troscianko
University of Bristol

ABSTRACT: Several theories to account for the origin of tunnel hallucina-
tions and tunnel experiences near death are considered: (1) the idea of a “real”
tunnel; (2) representations of transition; (3) reliving birth memories; (4) imag-
ination; and (5) physiological origins. Three different physiological theories are
considered that relate the tunnel form to the structure of the visual cortex. All
can account for much of the phenomenology of the tunnel experience, and all
lead to testable predictions. It is argued that the tunnel experience involves a
change in the mental model of the self in the world. Because of this, an
experience of purely physiological origin, with no implications for other worlds
or for survival, can nevertheless produce lasting changes in the sense of self
and reduce the fear of death.

The tunnel is dark. The light at the end is bright, beautiful, and
alluring. We want to reach the light. It is coming nearer.

The tunnel experience is exciting and somehow mysterious. It gives
the impression of mysteries about to be solved or secrets about to be
revealed. And yet it seems likely that its origin lies in the structure of
the visual cortex. We suggest that these two aspects are not incompat-
ible. We shall explain possible physiological origins of the tunnel and
explore the reasons for its numinous qualities.

Here is an example of a tunnel experience occurring as part of a near-
death experience (NDE). It was reported to us by a 70-year-old widow
and occurred in 1960 when she was operated on for a spinal tumor.

Dr. Blackmore and Dr. Troscianko are at the Perceptual Systems Research Centre
Department of Psychology, University of Bristol. Requests for reprints should be ad-
dressed to Dr. Blackmore at the Department of Psychology, University of Bristol, 8-10
Berkeley Square, Bristol BS8 1HH, England.
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Suddenly amidst all this pain (I was still in the dark) I saw a light
very faint and in the distance. It got nearer to me, and o<m~.§?:m< Wmm
so quiet; it was warm, I was warm, m:.@ all nr.m pain vmmms to go. mw“
1 finally stood out of the dark, and into this light, it was the Bﬂm
beautiful thing I have ever seen: soft, warm, translucent. I was finally
there, and I felt as if someone had put their arms around me. 1 was
safe, no more pain, nothing, just this lovely, caring sensation.

Next thing I remembered was a doctor or somebody twisting my

heek and several people doing things to me. )
¢ This happened again (I think once). Then my husband was mmm:w
visiting me with my children. I was only vaguely aware of them.

drifted off. I could again see this light. I couldn’t wait to go back down

that tunnel.

Tunnel Hallucinations

As early as 1905 Ernest Dunbar collected cases of tunnel mxvmambom.a
under anesthetics and with other drugs (Dunbar, 1905). Hrm tunnel is
also one of the form constants noted by Heinrich N_E\.mn in the 1930s
(Kluver, 1967). He claimed that almost all hallucinations, .nmmmn&mmm
of their cause, took on similar basic forms. The four he listed were
(1) grating, lattice, fretwork, filigree, robm%oogﬁ. or chessboard QM.
sign; (2) tunnel, funnel, alley, cone, or vessel; (3) spiral; and (4) oogucm .
He also noted that these simple hallucinations were extremely bright

e colors highly saturated. N

B%TMMm rm::owbwmﬁowm can occur in widely different conditions from
hypnagogic imagery when falling asleep Amn.urwornmn. 1976); the mE..wN
of epilepsy, migraine, or insulin r%vom_%omgﬂw.aoim:, 1982); and s:aa
hallucinogenic drugs, such as LSD or mescaline (Siegel, 1977). Need-
less to say, the tunnel also occurs as an important part of the NDE
(Moody, 1975; Ring, 1980). Interestingly, the other forms do not. Hrm
NDE seems to include tunnels, funnels, alleys, cones, and possibly
vessels. It also includes great voids of blackness and space, but no
gratings and cobwebs. The spiral, of course, may »,S.m: a kind of e:bdmr
but we have not come across any examples of a dying person passing
through a cobweb or dancing on a ormmmvomn.m.. -

This provides an interesting question. Why is ;. the E:bw_ w_.odm tha
seems to be so important in NDEs? Should we ignore ﬁ:m difference
and seek one explanation for all the kinds of hallucination; should we
assume that all the forms arise from similar causes and then seek to

. . . ke
i NDEs do not include gratings and cobwebs; or mvoE.a we see
oxm._ wu.b ig‘\f»»- e e e AT« and ather hallucinations. such
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Kevin Drab (1981) studied 71 tunnel experiences obtained from 1,112
reports of unusual experiences. He excluded descriptions of voids and
black spaces and defined the tunnel as “the perception of a realistic
enclosed area of spacé much longer than its diameter” and found
examples occurring in cardiopulmonary arrest; severe stress (from
disease or trauma); mild stress (including minor injuries and pain,
fatigue, fear, mild fever or toxic conditions, and migraines); and normal

_ conditions (including relaxation, sleep, meditation and hypnosis). Many of

the latter category were associated with out-of-body experiences (OBEs).

He found, among other things, that the tunnel was more frequent in
serious medical conditions than in nonserious conditions. Also, as one
might expect, many of the serious cases involved heart attacks or
mechanical accidents. However, there were no cases with cancer or
stroke. Since those two conditions rank second and third among the
leading causes of death in Americans, this is surprising. It is also
known that patients with cancer do report mood elevations and visions
of other worlds (Osis & Haraldsson, 1977). Drab concluded that tunnel
experiences are more often triggered by a sudden change in physiologi-
cal state such as an abrupt drop in blood pressure or shock.

The tunnels were usually dark or dimly lit (only 10% were brightly
lit), and none of the experiencers reported touching the sides, although
these varied widely and included scintillating darkness, luminous
vapor with fine lines, and bricks with a cobblestone floor. Before my
(SB) own first OBE I went down a tunnel made of leaves (Blackmore,
1982a) and I have often experienced tunnels made of varying textures,
bright lights, or bands of darker and lighter gray.

Nearly half of Drab’s cases reported a light at the end of the tunnel.
And 73% of those described it as becoming larger in their field of vision
and described themselves as moving towards it. Many described the
light as extremely bright and some even commented that it did not
seem to hurt their eyes. Almost all of Drab’s experiencers described
moving through their tunnels; most went through, some up, and some
down, but only eight cases described coming back through the tunnel.
It is not clear from Drab’s description whether they came backwards
through the tunnel or turned around and moved forwards in the oppo-
site direction.

Explaining the Tunnel Experience

What kind of explanation are we looking for? We think we need to
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