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Introduction

The Inner Lives of Octopuses

Underwater in Prince William Sound, Southcentral Alaska

I followed the octopus into the emerald void between the surface and the depths. Above us, in sunlight, the water sparkled with tiny, glassy plankton of some sort; below us the light vanished in darkening green over the flats just out of sight.

I swam parallel with the octopus, finning hard to match his pace. The octopus was a large juvenile male of perhaps twenty pounds, and missing his second right arm. He planed backward through the water—mantle first, then eyes and head, arms trailing. His web was flattened into a hydrofoil, web membrane extended, stump and three arms above, four arms below. His mantle expanded and then contracted powerfully, expelling the water from his siphon as he jetted over the distant, silted bottom.

The octopus pitched his body downward, and we descended. He neared the bottom at a depth of about forty feet, and abruptly blanched white. He spread his arms and web wide, then grabbed hold of some kelp. White phantasms raced out of his blanched skin, chased by incoming waves of burnt and red ochre. In a second, he matched the surrounding Laminariales kelp. He pulled a broad kelp blade over his head.

“I have disappeared,” he seemed to say.

The kelp blade covered his eyes, head, and much of his central body. Yet he was still quite apparent—his arms and the back of his mantle remained outside the umbra of the kelp. I lowered myself as close to the bottom as I could in my bulky dive gear, pressed my cheek down, and peeked under his chosen shroud. A black horizontal pupil gazed back, lid slightly lowered, papillae raised in horns over each eye. On noting me, one arm curled across the eye as though he didn’t want me to see him, hiding there, but not very well.

At that time, I had barely begun training as a scientific diver, and I was new to octopuses. I left him then, as I headed up to the surface, to air, light, and warmth above. I was curious about everything I had seen, from the backward and flattened swimming posture, to the wash of colors over the skin, the missing limb, and perhaps most of all, that hidden eye, peering from under the kelp, peering out from behind his own suckers.

 

Underwater off Cannikin and Long Shot Nuclear Test Sites, Amchitka Island, Aleutians, Alaska

Giant predatory beasts live in the cold, remote depths of the Bering Sea. One of these was watching me.

Even in July, the waters around Amchitka were only 41 degrees Fahrenheit—I was glad of my dry suit keeping me warm. My view was dominated by canyon walls plastered up to ten inches thick with hard, calcareous algae in shades of amaranth and baby pink. Green sea urchins dotted the narrow seafloor between, and kept it clear of any soft algae vulnerable to their appetites. Sponges jutted out from the concreted walls and canyon floor in stalks and balls and towers, translucent or colored red or pale ivory. Clusters of horse mussels, each longer than my hand, grew in cracks in the pavement.

Stands of tightly bunched Alaria kelp rose here and there, small blades near the bottom sweeping around their holdfasts—possibly to discourage grazing urchins—and long stipes leading up to the floats and larger fronds at the surface. Everything that wasn’t rigidly attached swayed with the surge.

Thirty-five feet above me, an Achilles rigid inflatable skiff tossed on the waves beneath mist-shrouded pinnacles and cliffs of the Aleutian landscape. I had fallen out of that skiff, a thousand miles from my home in Anchorage, two miles from our mothership (the research vessel Norseman), into the Seussian-canyoned landscape submerged below.

I was in unfamiliar territory.

It was my second day in the Aleutians, fifteen years after my earliest diving in Prince William Sound. My scuba buddy had just completed scientific diver training, and we were still learning to dive together. We were both beginners here in different ways, working with a team of elite scientific divers from Alaska’s premier university, and in one of the state’s most remote and challenging environments. We were here to address a simple question—was the local marine environment radioactive?

The United States had detonated three nuclear bombs at Amchitka Island in the 1960s and early 1970s during underground testing. The final five megaton explosion, buried over a mile below the surface, had caused a seismic shock of nearly 7.0 magnitude, about the same magnitude that cracked and tilted my garage floor, and staggered me in the kitchen of my Anchorage home during a December 2018 earthquake. Was any contamination leaking through cracks in the bedrock out of those deep test holes from forty years ago, to bioaccumulate in the kelp, urchins, and predators of the Aleutian marine ecosystem?

I looked up overhead as my buddy approached. We had earlier moored a bag above me on the anchor line to bring to the surface, stuffed to the size of Santa’s sack with kelp collected during the first part of the dive. Tugged by the bag and line, the anchor banged and scraped its hold on the hard bottom as the boat tossed in the chop above.

We were nearing the end of the dive. I checked my air supply—500 psi—yes, time to surface.

Then, my dive buddy pointed over my shoulder, forefinger stitching into the water for emphasis. Her eyes were wide, bubbles clattering in alarm from her scuba regulator. I turned to look.

The head of a large octopus was rising slowly up over a nearby ridge of rock and pink coralline algae. The thick first left arm slithered over the ridgeline in a broad curl, descending down toward us and the anchor. Behind the advancing arm, the head of the octopus rose ever higher. I wondered momentarily if it was stalking us.

How big was this animal, anyway—she looked huge and appeared to be growing larger as each additional sucker was revealed. “Holy s—!” my dive buddy later yelled to the dive tenders, spitting out her regulator when we did reach the surface. It was her first octopus encounter as a diver. “This octopus is huge!”

The anchor clattered on the rocks some more. We were ringing a gong, and an ocean giant had answered.

“We don’t find octopuses very often,” I had earlier been told about diving in the Aleutians. “But when we do, they’re big! The octopuses come to investigate the sound of the anchor clanking on the hard bottom.” This story was a bit surprising—at the time, the state of science about octopus hearing was that they were “probably not deaf.” What they could hear, how (what organ functioned as ears?), and why, were questions that had not, by then, yet received definitive study. We now have a better understanding that octopuses, and their relatives, the cuttlefish and squid, do respond to some ocean sounds, and that these are detected by organs that, like the vestibular system in our inner ears, also help to regulate balance and to sense changes in movement.

 

When i began my career, octopuses already were recognized as solitary animals, indifferent to each other except as threat or prey—cannibals, with limited means to recognize their fellow beings.

My curiosity was as strong as ever. Had that first octopus, years ago, been embarrassed to be found? Octopuses are supposed to be good at hiding. Could an octopus feel embarrassed?

What interest could this second octopus, out in the remote Aleutians, have in the clangor of metal on rock? What source of food or mates made a noise like that? I could think of none. What was really going on, when a giant octopus answered the call of a clanging anchor to stalk the divers working there?

 

These two encounters, and the many questions that occurred to me in relation to them, exemplified my challenges over twenty-five years studying octopuses. I was curious to know how octopuses live and experience the world. They cannot tell us how they feel, however, and they are worlds different from humans and other mammals. To some, these were reasons enough to feel that it was not possible to learn about the inner lives of octopuses. What can we know, even in principle, about what it is like to be an octopus?

That picture is changing. Over my professional lifetime, people have built, discovered, and learned new scientific ways to understand the experiences of animals. These have led us to discover previously unknown aspects of octopus physiology, and previously unknown species, habitats, and behaviors. As these new ways of study develop, so also does our interest in what once might have been merely rhetorical questions.

One route to knowing others is also the most obvious. Behavior, in particular, reveals values—what is good and what is bad to an octopus—and hints at an animal’s experiences and intentions.

In Many Things Under a Rock, we will try to find some answers. Or, at least, try to see more clearly the shape that these answers must have so that we can better understand the inner lives of octopuses. This is a story of what we have learned and what we are still learning about the natural history and lives of octopuses.
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Where Are They?





Missing Octopuses





1

Starting Out in Alaska
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I met my first octopus in Cordova, in southeastern Alaska, in the new lobby aquarium in the US Forest Service building. She had arrived there in a bucket, brought by the fisherman who pulled her, entangled with a kelp holdfast, from the muddy Copper River Delta to the bowpicker deck.

In the lobby aquarium tank, she was a glistening Christmas tree ornament of curling arms lined with bone china suckers, tea-brown skin flecked with clotted cream, and black pupils whose narrow views admitted her world. She bobbed her head up and down at my peering round face. Without any change of her attention, two of her rear arms sought the back of the aquarium and found a gap under a rock. These two were followed by another arm, and soon poured the rest of her into the same gap, where her eyes still looked out. In a moment, the eyes also disappeared into shadow. The visible space of the tank was empty.

I came back on several other days to visit and look into the tank. She was given the name Ophelia—a phonetic pun. I never saw her again although she was still in there. Somewhere. She grew, and in a few months the Forest Service brought her to the soon-to-open Alaska SeaLife Center in Seward where much larger tanks were there for her. She became their first octopus, an ambassador of her kind to people curious about life in northern seas.

Ophelia was a chimera—her recognizable and empathetic gaze arose from prominent eyes on an amorphous, unfamiliar body, slimy and writhing with boneless appendages. Cordova was equally chimeric. New here, I sometimes occupied a world of familiar small town charms but more often navigated uncharted shoals. I had never lived on the coast; I was not comfortable on or near the water—I had no experience with boats, nor saltwater, nor fisheries, nor underwater animals. Years earlier I had taken a scuba course but trained only in fresh water and had not been underwater since. I found it terrifying to draw breath while submerged.

The bush town of Cordova, Alaska, adheres to a steep mountainside below Eyak Lake and above murky Orca Inlet. The lake drains beyond the mountains, where the plaited watery tresses of the Copper River fashion a delta almost fifty miles eastward. At the town’s feet begins Prince William Sound, a deep and fingered embayment of protected waters sheltered by islands and ringed by the retreating glaciers of the Chugach Mountains. The sound extends a hundred miles to the west.

Moose are familiar wanderers through the yards of residents, shockingly tall next to cars and fences. Bald eagles perch on poles over the harbor. Flocks of blue herons from the roosting colony a few miles up the inlet sometimes occupy the trees on Spike Island, which I can see outside my office window, above visiting killer whales and wheeling mobs of Glaucous-winged Gulls and Arctic Terns that swoop and peck over the water. The town is not connected to an outside road system. Arrivals come by boat and ferry, by small plane or government-subsidized passenger jet service that stops at the Mudhole K. Smith airport on flights between Seattle and Anchorage.

Cordova Harbor is the briny heart of town, bursting with low-draft bowpickers. These thirty-two-foot aluminum boats are specialized for working seine nets over their bows in the delta shallows to pick the fatty red salmon of the Copper River. The salmon are at their peak before they enter fresh water on their long spawning migration across the flats and up the 290-mile length of the Copper. The clamming also was wonderful around Cordova until the 1964 Good Friday earthquake. Shifting blocks of the earth lifted miles of mud-flat clam beds above the high tides, and so those clam-rich times were now faded but fond memories.

Little encourages science to be interested in Alaska’s octopuses. Unlike the salmon, halibut, and herring, there is no commercial fishery for octopuses, and so fishers regard the occasional catch with interest or cut the octopuses up for halibut bait. The cut arms sway enticingly in any surge along the bottom, and the tough lean flesh stays fresh on the hook for some time. Without a commercial fishery for octopus, there are no annual surveys and allocation of funds within a management agency; there is no one counting the octopuses, no one asking what they need to live and how they find it, no one funding researchers.

Alaska’s fisheries alone support the careers of hundreds of fishermen and women. Fisheries biologists monitor, count, and work to understand the populations of salmon, halibut, Pacific cod, and crabs that enrich our waters and the state coffers and drive Alaska’s industry. In 1995, I could find just three biologists studying these octopuses, each of them doing it on the side when their livelihood permitted. None lived or worked in Alaska.

Octopuses are harvested, however, in noncommercial ways. Among the Eyak and Sugpiaq and other native peoples who live along the southern Alaska shores, octopuses were both subsistence comfort food and breakwater against historically rising tides of cultural erosion. This accorded the octopus a place on the list of managed resources harmed by the oil spilled from the supertanker Exxon Valdez when it ran aground on Good Friday in March 1989. Some funding was therefore committed to better understand this harvested food item.

My training specialized in animal behavior. I had no experience in marine systems in Alaska, nor with native cultures. I was, however, available, eager to work, and living in the right place, with technical and scientific skills. I submitted a proposal to join with those harvesters. I hoped to collect new data and to learn from elders of the coastal communities. Mine was the only proposal submitted for octopus research; I was funded.

Cordova sits on the traditional lands of the Eyak people, of Dënéndeh (Athabascan) heritage. The last traditional Eyak village was annexed to the town in 1900. Cordova was the birthplace in 1918 of Marie Smith Jones, who by 1995 was the last surviving native speaker of the Eyak language.

Forty miles northwest of Cordova, at the base of Ellamar Mountain, lies Tatitlek, a Sugpiaq village of about a hundred souls. Tatitlek is the nearest village to the grounding location of the oil tanker Exxon Valdez. Millions of gallons of oil spilled in this disaster. Oil landed on beaches and damaged the health of marine animals, severely reducing the use of wild subsistence foods by these villagers, as well as by Alaska Natives along more than a thousand miles of shoreline touched by the spill. Sixty miles southwest of Tatitlek on Evans Island lies Chenega, another Sugpiaq village of less than a hundred people whose ancestral home in Old Chenega was destroyed by a tsunami after the 1964 Good Friday earthquake. After an exile of decades, many village residents relocated in 1982 to the new Chenega (also known as Chenega Bay), a few miles from the original village site. In these villages, Alaska Natives introduced me to some of the uncultivated places where they find their food. Giant Pacific octopuses live in the waters of Alaska. In good years, these are an important food item that’s harvested in coastal villages. There is a lot of meat in such giants.

I asked in what kinds of habitats could I find octopuses. Those familiar with the glaciated shores and cold green waters of Prince William Sound said, “Octopuses are where you find them.” They are everywhere in any marine habitat, and nowhere, being only rarely encountered. They told me that octopuses could not be studied.

This statement proved true in one sense: many established scientific techniques used in fisheries and behavioral ecology would not transfer well to octopuses. But it proved false in another sense: octopuses were hard to study, but maybe it was not impossible to do so. Octopuses are flexible, boneless, slippery, and elusive. They are also clever predators. Predators in general are relatively rare in nature. Their population numbers are not as large as the population numbers of the prey required to support them. This was familiar to me from my work as a predator biologist, watching African lions and wild dogs cross the Serengeti, or hoping for glimpses of wolves and bears in Yellowstone. The limited information, the tall tales, and the warnings from locals, even the stories and legends, stood as signposts, marking the edges of the unknown.
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